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(57)Abstract 

PURPOSE: To obtain an optically active compound 
capable of inducing large spontaneous polarization and 
giving a ferroelectric liquid crystal composition having 
quick response by adding a small amount of the 
compound to a matrix liquid crystal exhibiting smectic C 
phase. 

CONSTITUTION: The optically active cyclic ether 
compound of the formula [R1 is 1-1 8C alkyl which may 
be substituted with F or 1-1 0C alkoxy; X is single bond, 
O, COO or OCO; (m) is 0 or 1; rings A and B are 1,4- 
phenylene, trans-1,4- cyclohexylene, pyrimidin-2,5-diyl, 
pyridin-2.5-diyl, pyrazin-2,5-diyl or trans-1 ,3- dioxan- 
2 5-diyl; Y is COO or CH20 (X is single bond or O when 
Y is CH20); (n) is 1 or 2; Z is H, halogen, OCHF2, OCH3, 
OCF3, CN or N02; R2 is 1-1 0C alkyl; * is asymmetric 
carbon atom having (R) or (S) configuration], e.g. (+)-2- 
hexyl-5-(4-octyloxyphenyl)carbonyloxy-2,3- 
dihydrobenzofuran. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates mainly to the charge of ferroelectric liquid crystal 
display material excellent in responsibility and memory nature in more detail about a new optical- 
activity cyclic ether compound about the liquid crystal ingredient containing a chroman 
derivative, a dihydrobenzofuran derivative, and them. 
[0002] 

[Description of the Prior Art] a liquid crystal display component — the outstanding description 
(it can be used also in the possibility of low-battery actuation, a low power, and a thin display, 
and a bright location, and an eye does not get tired.) — current — it is used widely. However, it 
sets in TN mold which is the before long most general means of displaying. Since storage 
(memory effect) of the display at the time of a response being very slow as compared with other 
luminescence mold means of displaying, such as CRT, and cutting impression electric field is not 
obtained, Application to an animation side has many constraint, and the required optical shutter 
of a high-speed response, a printer head, or television that still needs a time-sharing drive was 
not able to say it as the means of displaying which was not necessarily suitable. 
[0003] Since the means of displaying using a ferroelectric liquid crystal is reported, and the high- 
speed response and memory effect of 100 to 1000 times of a TN liquid crystal are recently 
acquired according to this, it is expected as a next-generation liquid crystal display component, 
and researches and developments are furthered briskly now. 

[0004] A chiral smectic C (it abbreviates to SC* hereafter) phase is low viscosity most, and the 
liquid crystal phase of a ferroelectric liquid crystal has it, although it belongs to the chiral 
smectic phase of a tilt system. [ most desirable ] 

[0005] Although many liquid crystal compounds in which SC* phase is shown are already 
compounded and it inquires SC* phase is shown in a large temperature requirement including the 
following conditions, i.e., (b) room temperature, for using as a ferroelectric liquid crystal 
component, In order to acquire a stacking tendency with good (b), it has a suitable phase 
sequence for the elevated-temperature side of SC* phase with the large spiral pitch, (Ha) A 
compound with which are independently satisfied having a suitable tilt angle, that (d) viscosity is 
small, that (e) spontaneous polarization is large to some extent, that a (**) high-speed response 
is shown, etc. is not known. Therefore, it is necessary to use as a liquid crystal constituent (for 
it to abbreviate to SC* liquid crystal constituent hereafter) in which several sorts or the 
compound beyond it is mixed, and SC* phase is shown. 

[0006] Since it consists of a compound [ achiral / as the preparation approach of SC* liquid 
crystal constituent ], and the approach of adding the dopant which becomes the parent liquid 
crystal (it abbreviates to SC parent liquid crystal hereafter) in which a smectic C (it abbreviates 
to SC hereafter) phase is shown from an optically active compound as the so-called chiral 
dopant can obtain the constituent of low viscosity and the high-speed response of it is attained, 
most generally it is used. 

[0007] Although SC* phase does not necessarily need to be shown and even a liquid crystal 
phase does not need to be shown if the compound used as a chiral dopant is independent, it is 
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required to show properties, like to carry out induction of spontaneous polarization sufficient by 
little addition for a liquid crystal constituent or the pitch of the spiral which carries out induction 
as a chiral dopant is large enough. 

[0008] In order to carry out induction of the big spontaneous polarization as a chiral dopant, if 
possible, the radical which has the strong dipole moment approaches the main frame (core) and 
asymmetric carbon atom of a compound molecule, and it is already known that to be fixed is 
required. It is a general formula (III) as a compound in which it is satisfied with of such conditions 
to some extent, and comparatively large spontaneous polarization is shown. 
[0009] 
[Formula 3] 

* — v s®*3 

(in) 

[0010] ( — R' expresses a two or more carbon atomic numbers alkyl group among a formula, and 
C* expresses an asymmetric carbon atom.) — the liquid crystal compound which has the 
optical-activity radical expressed is known from before. (It indicates in collection [ of the 11th 
liquid crystal debate lecture drafts ] P174 grade) 

[001 1] However, even if it adds this compound to SC parent liquid crystal as a principal 
component of a chiral dopant, it is difficult to obtain SC* liquid crystal constituent of high-speed 
responsibility. That is, since the magnitude of the spontaneous polarization which carries out 
induction is not so large, when the spontaneous polarization which will carry out induction if 
there are few additions as a chiral dopant makes [ many ] an addition sufficiently greatly 
conversely, it is for raising the viscosity of a constituent greatly. As one of the causes which are 
not sufficiently large, it is mentioned that immobilization of a dipole (unpaired electron pair on an 
oxygen atom in this case) is not enough. Although it is necessary to check the free rotation in 
carbon-oxygen association in order to fix, it is a means for that purpose also with leading also 
introducing substituents, such as a halogen atom and a cyano group, into the ortho position of a 
phenyl group. In this case, since the dipole moment by the substituent is also added, it is 
possible to enlarge spontaneous polarization very much. However, installation of such a 
substituent had the trouble of enlarging viscosity of a compound remarkable. 
[0012] 

[Problem(s) to be Solved by the Invention] The radical which has the strong dipole moment is 
being approached and fixed to the main frame and asymmetric carbon atom of a compound 
molecule, and moreover the technical problem which this invention tends to solve offers a 
viscous low optically active compound, contains the compound further, and is to offer the 
possible ferroelectric liquid crystal constituent of a high-speed response. 
[0013] 

[Means for Solving the Problem] This invention is a general formula (I), in order to solve the 
above-mentioned technical problem. 
[0014] 
[Formula 4] 




[0015] (Among a formula, R1 expresses the alkyl group of the carbon atomic numbers 1-18 
which may be permuted by the alkoxyl group of a fluorine atom or the carbon atomic numbers 1- 
10, and expresses the straight chain-like alkyl group of the carbon atomic numbers 3-12 
preferably.) Although X expresses single bond, -O- -COO- or -OCO-, single bond or -O- is 
expressed preferably. 1, 4-phenylene group by which m expresses 0 or 1 and Ring A and Ring B 
may be permuted with one piece or two fluorine atoms in independent, respectively, Although a 
transformer -1, 4-cyclo hexylene radical, a pyrimidine -2, 5-diyl radical, a pyridine -2, 5-diyl 
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radical, pyrazine -2, 5-diyl radical or a transformer -1, the 3-dioxane -2, and 5-diyl radical are 
expressed 1 which may be preferably permuted with one piece or two fluorine atoms, 4- 
phenylene group or a transformer -1, and 4-cyclo hexylene radical are expressed, and when it is 
m= 1, as for either [ at least ] Ring A or the ring B, it is desirable that it is 1 and 4-phenylene 
group. Although Y expresses -COO- or -CH20-, -COO- is expressed preferably, and when Y is 
-CH20-, X expresses single bond or -0-. Although n expresses 1 or 2 and Z expresses a 
hydrogen atom, a halogen atom, -OCHF2, -OCH3, -OCF3, -CN, or -N02, a hydrogen atom, a 
fluorine atom, -CN, or -N02 is expressed preferably. Although R2 expresses the alkyl group of 
the carbon atomic numbers 1-10, the straight chain-like alkyl group of the carbon atomic 
numbers 1-10 is expressed preferably. * The carbon atom expresses that it is the asymmetric 
carbon atom of (R) or (S) arrangement. The optical activity cyclic ether compound expressed is 
offered. 

[0016] In a general formula (I), the compound which is n= 1 is a dihydrobenzofuran derivative, and 
the compound which is n= 2 is a chroman derivative. 

[0017] In the radical of the above-mentioned general formula (III), since the compound of the 

general formula (I) of this invention has the structure which the methyl group connected with the 

ortho position of a phenyl group with the methylene chain, it can fix the dipole moment of an 

oxygen atom in the direction perpendicular to the molecule major axis of a liquid crystal 

molecule, and, moreover, does not have the viscous increase by installation of the above 

substituents, either. Moreover, it is also possible to introduce a substituent into other ortho 

positions depending on the case, and to enlarge spontaneous polarization further. 

[0018] This invention is a general formula (II) important as manufacture intermediate field of an 

optically active compound expressed with a general formula (I) again. 

[0019] 

[Formula 5] 




[0020] (type Naka, n, Z and R2, and * express the same semantics also in a general formula (I). 
The optically active compound which is) and is expressed is offered. This invention offers the 
liquid crystal constituent which contains the optically active compound expressed with a general 
formula (I) or a general formula (II) again. 

[0021] The liquid crystal constituent of this invention contains at least one sort of a general 
formula (I) or the compound of (II) as a constituent, and a part of chiral dopant or its SC* liquid 
crystal constituent which makes all and it comes to add is especially the most desirable as an 
object for a ferroelectric liquid crystal display to SC parent liquid crystal which is a principal 
component in at least one sort of a general formula (I) or the compound of (II). Moreover, the 
compound of the general formula (I) of this invention can also be used for a nematic liquid crystal 
as a TN liquid crystal by carrying out little addition at the so-called prevention of a reverse 
domain, or the application as STN mold liquid crystal. 

[0022] Furthermore, this invention also offers the liquid crystal device which used the above- 
mentioned liquid crystal constituent. Although the liquid crystal device of this invention is mainly 
a ferroelectric liquid crystal display device, the liquid crystal display component of TN mold using 
the usual nematic (cholesteric) liquid crystal, a STN mold, or a phase transition mold, a light 
modulation element, a nonlinear optical element, the component for optical computers, etc. are 
included besides this. 

[0023] The compound of the general formula (1) of this invention can be manufactured according 
to the following manufacture approaches. 

[0024] [When it is the compound whose Z is a hydrogen atom in a general formula (I)] 

1) The dihydrobenzofuran derivative of a general formula (la) (compound which is Z=H in a 

general formula (I) and is n= 1) 

[0025] 
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[Formula 6] 



CH 3 0-^^-OCH 3 



RL 



i oV (v) 



(IV) 



Br 




(Via) 



[0026] (Among a formula, R expresses an alkyl group and R2 and * express the same semantics 
also in a general formula (I).) 

1 expressed with the general formula (Via) which has optical activity 2-hydroxyalkyl radical, and 
4-dimethoxybenzene derivative are obtained by RICHIO-izing 1-BUROMO -2 of a formula (IV), 
and 5-dimethoxybenzene with alkyl lithium, and making it react with the optical activity oxirane 
derivative expressed with a general formula (V), the bottom of coppeKD salt existence, such as 
copper iodide (I), or after considering as a copper ate-complex. 
[0027] 



[Formula 7] 
(Via) — ► 



(Vila) *"r 2 




(Ila) 



[0028] (R2 and * express the same semantics also in a general formula (I) among a formula.) 
Next, the compound of a general formula (Ila) can be obtained by demethylating the compound of 
a general formula (Via) by a dimethyl sulfide-aluminum chloride etc., considering as the triol 
object of a general formula (Vila), and making it cyclize under acid-catalyst existence further. 
[0029] Or it is possible to obtain the compound of a general formula (Ha) also by the compound 
of this general formula (Ha) replacing with the optical-activity oxirane derivative of a general 
formula (V) in the above-mentioned process in an opticaHsomer separation column, since 
separation of the (R) object and the (S) object is possible, and making it react similarly using 
racemic modification, and isolating the obtained compound preparatively using a column. 
[0030] 
[Formula 8] 



(I la) 



(VIII) 




(la-l) 

[0031] (R1, X, m, Ring A, rings B and R2, and * express the same semantics also in a general 
formula (I) among a formula.) 

Y can obtain the compound of the general formula (Ia-1) which is -COO- among the compounds 
of (la) by making the compound of this general formula (Ha) react with the carboxylic-acid 
derivative expressed with a general formula (VIII) under condensing agent existence. 
[0032] 
[Formula 9] 
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(Ha) 

(VIII) * RW A >K B UC0C1 > Oa-1) 



(IX) 

[0033] (R1, X, m, Ring A, and Ring B express the same semantics also in a general formula (I) 
among a formula.) 

Or after making the carboxylic-acid derivative of a general formula (VIII) into the acid chloride ot 
a general formula (IX) by chlorination agents, such as a thionyl chloride, the compound of a 
general formula (Ia-1) can be obtained also by making it react to the bottom of alkali existence, 
such as a pyridine, with the compound of a general formula (Ha). 
[0034] 

[Formula 10] 

(IX) R^-^Ty^B^jcHgOH Rix-^T^-^B^jcHjjO W 
(X) (XI) 



R l x ^7^)JcH 2 0 




(Ia-2) 

[0035] (R1. X, m. Ring A, rings B and R2, and * express the same semantics also in a general 
formula (I) among a formula, and W expresses leaving groups, such as a chlorine atom, a bromine 
atom, iodine atom, or p-tosyl (tosyl) radical.) 

Moreover, the compound whose X is single bond or -O- among the acid chlorides of a general 
formula (IX) is returned with an aluminum-hydroxide lithium etc. After halogenating or tosylating 
the alcoholic body of the obtained general formula (X) and considering as the compound of a 
general formula (XI), by making it react with the compound of a general formula (Ha) under base 
existence In a general formula (la), the compound of the general formula (Ia-2) whose Y is - 
CH20- can be obtained. 

[0036] Here, the carboxylic-acid derivative of a general formula (VIII) is a compound well known 
as synthetic intermediate field of a liquid crystal compound, and the part is marketed and can 
also manufacture the other compound easily by the well-known approach from a commercial 
compound. 

[0037] Moreover, it is easily compoundable from epichlorohydrin [ optical activity / compound / 
with which the part is marketed and is not marketed / marketing / derivative / of a general 
formula (V) / optical-activity oxirane ]. _ 
[0038] 2) The chroman derivative of a general formula (lb) (compound which is Z-H in a general 

formula (I) and is n= 2) 
[0039] 

[Formula 11] 

CH 3 OH^-OCH 3 CH 3 0^O-0CH 3 

(XII) S L j 

(XIII) ^ (XIV) 




[0040] (R2 and * express the same semantics also in a general formula (I) among a formula.) 
Thioacetal-ize 2 of a commercial formula (XII), and 5-dimethoxy benzaldehyde by propane dithiol, 
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make the dithiane derivative of the obtained formula (XIII) into an anion by the strong base, it is 
made to react with the oxirane derivative of a general formula [ optical activity subsequently ] 
(V), and the dithiane (2-hydroxyalkyl) derivative of an optical activity general formula (XIV) is 
obtained. 
[0041] 

[Formula 12] 

(XIV) CH 3 0-^^-0CHo ^ 

(VH>)r2 



ch 3 o— <0/~ 

(VI lb) R 2 



oso, 





(lib) 

[0042] (R2 and * express the same semantics also in a general formula (I) among a formula.) 
Next, the compound of a general formula (XIV) is desulfurized in reduction with a Raney nickel 
catalyst, and 1 of the general formula (VIb) which has optical activity 3-hydroxyalkyl radical, and 
4-dimethoxybenzene derivative are obtained. Furthermore, after tosylating a hydroxyl group, it 
demethylates like the case of the above 1, and can be made to be able to cyclize, and the 
compound of a general formula (lib) can be obtained. 
[0043] 

[Formula 13] 
(VIII) (lib) 



(IX) 




(Ib-1) 



[0044] (R1 , X, m. Ring A, rings B and R2, and * express the same semantics also in a general 
formula (I) among a formula.) 

By making the compound of this general formula (lib), the carboxylic acid of a general formula 
(VIII), or the acid chloride of a general formula (IX) react, Y can obtain the compound of the 
general formula (Ib-1) which is -COO- among the compounds of a general formula (lb). 
[0045] 

[Formula 14] 

(lib) 
(XI) * 




(Ib-2) 

[0046] (R1, X, m, Ring A, rings B and R2. and * express the same semantics also in a general 
formula (I) among a formula.) 

Furthermore, in a general formula (lb), the compound of the general formula (Ib-2) whose Y is 
CH20- can be similarly obtained from the compound of a general formula (lib), and the 
compound of a general formula (XI). 
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[0047] [When it is the compound whose Z is radicals other than a hydrogen atom in a general 

formula (I)] 

[0048] 

[Formula 15] 




■+> CH3COO 



(Ha), (lib) 




CH3COO 



(XVI) 



/-< N ° 2 

oH ^-y R 2 

l CH 2l 

(He) 



[0049] (n R2, and * express the same semantics also in a general formula (I) among a formula.) 
the general formula (Ha) obtained by the above 1 and 2 — or (lib) can acquire the nitro object of 
a general formula (XVI) by acetylating the hydroxyl group of a compound and nitrating the acetyl 
object of the obtained general formula (XV). This is deacetylated and the general formula (He) 
whose Z is a nitro group can be obtained. 

[0050] After returning the nitro group of the compound of a general formula (XVI) or a general 
formula (He) here, considering as the amino group and diazotizing by the sodium nitrite, in a 
general formula (II), each compound whose Z is a halogen atom or -CN. or its acetyl object can 
be acquired by decomposing. 

[0051] Although similarly the acetyl object of the compound whose Z is -OH can also be 
acquired in a general formula (II). each compound whose Z is -OCH3 and -OCF3 in a general 
formula (II) methylation or by trifluoromethyl-izing and subsequently deacetylating about this can 
be obtained with a conventional method. 

[0052] Although the compound expressed with the general formula (I) of this invention and UU as 
mentioned above can be obtained, each concrete compound belonging to these can be checked 
with the means of phase transition temperature, such as the melting point, an infrared absorption 
spectrum (IR), a nuclear-magnetic-resonance spectrum (NMR). a mass spectrum (MS), etc. 
[0053] The example of the typical thing of the compound of the general formula (I) obtained thus 
is shown in the 1st table. 
[0054] 
[Table 1] 
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(1) 



No. 


RlX 




Y 


n 


2 


R2 


<r) 


(1-1) 


n-C8Hl70 




COO 


1 


H 


n-C6Hl3 


53(Cr-N*) 
59(N*-I) 


(1-2) 


n-C8Hl70 




COO 


1 


H 


n-C6Hl3 


140(SC*-SA) 
185(N*-I) 


(1-3) 


n-C8Hl70 




COO 


1 


N02 


n-C6Hl3 


IlKCr— SC*) 
112(SC*-SA) 

1 Ov I / 


(1-4) 


n-C8Hl70 


-©- 


COO 


2 


H 


n-C6Hl3 


72(Cr-*N*) 
79(11*-!) 


(1-5) 


n-C8Hl70 




COO 


2 


H 


n-C6Hl3 


74 (Cr— SC*) 
154.5(SC*-SA) 
167.5(Sa-N*) 
187.5(N*-I) 


(1-6) 


n-C7H!5 




coo 


2 


H 


n-C6Hl3 


51 (Cr— N*) | 
45 (SA-N*) 
74(N*-I) 



[0055] (In a chiral nematic phase and SA, smectic A phase and N* expresses a chiral nematic 
phase, and, as for front Naka and Cr, I expresses [ crystal phase and SC* ] an isotropic liquid 

phase respectively.) . 
Moreover, the example of the typical thing of the compound of the general formula (II) which is 
the intermediate field of the compound of a general formula (I) is shown in the 2nd table. 
[0056] 
[Table 2] 




do 



No. 


n 


Z 


R2 


00 


[a] D 20 

(° ) 


ro 


(11-1) 


1 


H 


rv-C6Hl3 


90 


+33.7 


57 


(II-2) 


1 


N02 


n-C6Hl3 


100 


-44.1 


56 


(11-3) 


2 


H 


n-C6Hl3 


94 


-83.2 


51 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/12/26 



JP.06-256337.A [DETAILED DESCRIPTION] 



9/20 ^— v 



[0057] By carrying out little addition of the compound of the general formula (I) of this invention 
at the parent liquid crystal in which SC phase is shown, induction of sufficient spontaneous 
polarization is carried out, and a high-speed response is attained. 

[0058] For example, the spontaneous polarization in 25 degrees C of SC* liquid crystal 
constituent which consists of only 10 % of the weight of compounds of No. (1-1) of the 1st table 
and 90 % of the weight of parent liquid crystal of a phenyl pyrimidine system is +2.58 nC/cm2, 
and the high-speed response for 200 microseconds was checked in the eel for a display 
produced using it. 

[0059] Furthermore, the spontaneous polarization in 25 degrees C of SC* liquid crystal 
constituent which consists of 10 % of the weight of compounds and the 90 % of the weight of the 
same parent liquid crystal of No. (1-3) whose Z is a nitro group became still larger with +7.17 
nC/cm2. Moreover, although the spontaneous polarization in 25 degrees C of SC* liquid crystal 
constituent which consists of 15 % of the weight of compounds and the 85 % of the weight of the 
same parent liquid crystal of No. (1-4) which is n= 2 had the absolute value as small as two or 
less 0.1 nC/cm, the response had 670 microseconds and comparatively [ small ] high-speed 
spontaneous polarization. This shows that the viscosity of the compound of No. (1-4) is quite 
small. 

[0060] There is much what has the inclination which the compound of the general formula (I) of 
this invention shows a liquid crystal phase in a large temperature requirement, and shows SC* 
phase to a high temperature region from the 1 st table. Therefore, it is possible by adding to 
parent liquid crystal to make high upper limit temperature (Tc) of SC* phase of a constituent. 
Although the compound in which SC* phase is not shown also exists in the compound of the 
general formula (I) of this invention, even if it adds such a compound to parent liquid crystal, Tc 
is hardly reduced. 

[0061] Moreover, it can replace with the compound of a general formula (I), or can use together 
with the compound of a general formula (I), and the compound expressed with a general formula 
(II) can also be used as a chiral dopant. However, since the compound of a general formula (II) 
has the strong inclination which narrows the liquid crystal phase temperature requirement of a 
constituent by addition, the addition is restricted a little. 

[0062] For example, in SC* liquid crystal constituent which consists of compound only 2******% 
of No. in the 2nd table (II-1), and the 98 % of the weight of the same parent liquid crystal, the 
high-speed response not more than 1 m second was checked. 

[0063] Since many of compounds of a general formula (I) show N* phase in a large temperature 
requirement, it has the inclination to expand N phase temperature requirement of parent liquid 
crystal by addition. 

[0064] Generally, the optically active compound with which little addition also carries out 
induction of the large spontaneous polarization has many strong things of an inclination which 
narrow the temperature requirement of N* phase, or are easy to vanish, and expand the 
temperature requirement of SA phase. When such a compound is used as a chiral dopant the 
phase sequence of obtained SC* liquid crystal constituent becomes (I-SA-SC*) from a 
pyrosphere in many cases. Moreover, although the compound which has an alkyl group may be 
used for a cyclohexane ring or a both-sides chain as a constituent of parent liquid crystal in 
order to reduce the viscosity of parent liquid crystal, this compound expands SA phase too and 
has the inclination to be easy to vanish N* phase. 

[0065] However, with the current orientation technique, SC* liquid crystal constituent is made 
the most desirable [ to show the phase sequence of (I-N*-SA-SC*) from a pyrosphere ]. If the 
compound of the general formula (I) of this invention is used as a chiral dopant, it is very easy to 
acquire the above-mentioned desirable phase sequence. 

[0066] In order to acquire the outstanding stacking tendency, it is important that the pitch of a 
spiral [ in / in addition to the phase sequence of the above-mentioned (I-N*-SA-SC*) / N* and 
SC* phase, especially N* phase ] is large. In order to enlarge a spiral pitch, the sense of the 
spiral which carries out induction should just add a reverse optically active compound. 
[0067] As an optical-activity oxirane of a general formula (V), if an absolute configuration uses 
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the compound of (R), the absolute configuration of * of the general formula (lib) obtained and the 
compound of (lb) will be set to (S). 

[0068] The sense of the spiral in which a nematic (chiral nematic) phase carries out induction 
when the polarity of the spontaneous polarization which adds and carries out induction of a 
general formula (Ha) or the compound of (la) to parent liquid crystal is + is the left, and the spiral 
sense is the right when the polarity of spontaneous polarization is - Therefore, the polarity of 
the spontaneous polarization which carries out induction to the compound of a general formula 
(I) is equal, and it is desirable that the spiral sense specifically uses [ the polarity of spontaneous 
polarization / the polarity of the left or spontaneous polarization ] together a compound with the 
spiral reverse sense and a compound [ as / whose spiral sense is the right in + ] as a chiral 
dopant by - 

[0069] Although 5 - 50% of the weight of the whole constituent of the content of the compound 
of the general formula in SC* liquid crystal constituent of this invention (I) is desirable, when 
using other optically active compounds together, the amount of the compound used of the 
general formula (I) of this invention is good further at least. Moreover, as for the compound of a 
general formula (II), it is desirable that it is 5 or less % of the weight of the whole constituent. 
[0070] As an SC compound used for the parent liquid crystal which adds the compound of the 
general formula (I) of this invention as a dopant, it is the following general formula (A), for 
example. 
[0071] 

[Formula 16] 

Ra ^®^ C00H @~ Rb (A) 

[0072] ( — among the formula, Ra and Rb express the alkyl group of the shape of a straight 
chain, and the letter of branching, an alkoxyl group, an alkoxy carbonyl group, an alkanoloxy 
radical, or alkoxy carbonyloxy group, and even if mutually the same, they may differ.) — the 
phenyl benzoate system compound and general formula (B) which are expressed 
[0073] 

[Formula 17] 

^HgJng)-^ (b) 

[0074] (type Naka, and Ra and Rb express the same semantics also in a general formula (A). The 
pyrimidine system compound which is) and is expressed can be raised. Moreover, a general 
formula (A) and (B) are included and it is a general formula (C). 
[0075] 

[Formula 18] 

R a -^T^Z a -^T^R b (C) 

[0076] (The same semantics is expressed. Also in a general formula (A), among a formula Ra and 
Rb) Ring L and Ring M, respectively 1, 4-phenyiene group, 1, 4-cyclo hexylene radical, A pyridine 
-2, 5-diyl radical, a pyrimidine -2, 5-diyl radical, pyrazine -2, 5-diyl radical, Pyridazine -3, 6-diyl 
radical, 1 , the 3-dioxane -2, 5-diyl radicals, or these halogenation objects are expressed, even if 
mutually the same — differing — **** ~ Za -COO- and - OCO-, -CH20-, -OCH2-, - 
CH2CH2-, -C**C- or single bond is expressed. The compound expressed can also be used for 
the same purpose. Moreover, in the purpose which expands the temperature requirement of SC 
phase to a pyrosphere, it is a general formula (D). 
[0077] 

[Formula 19] _ 
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[0078] (The same semantics is expressed. Also in a general formula (A), among a formula Ra and 
Rb) Ring L, Ring M, and Ring N express the same semantics as the ring L in said general formula 
(C), and Ring M. even if they are mutually the same, they may differ from each other. Za and Zb 
express the same semantics as Za in said general formula (C), respectively, and even if mutually 
the same, they may differ. The compound of three rings expressed can be used. 
[0079] Although it is effective to mix these compounds and to use as an SC liquid crystal 
constituent, what is necessary is just to show SC phase as a constituent, and SC phase does 
not necessarily need to be shown about each compound. 

[0080] SC* liquid crystal constituent which added the compound of the general formula (I) of this 
invention to the above-mentioned SC parent liquid crystal, and was obtained can be used as a 
eel for a display by enclosing as an about 1-20-micrometer thin film between the transparence 
glass electrodes of two sheets. In order to acquire good contrast, it is necessary to consider as 
the mono-domain which carried out orientation to homogeneity but, and since the constituent 
which was excellent in the stacking tendency by using the compound of the general formula (I) of 
this invention as mentioned above is obtained, it is also easy to obtain such a cel. 
[0081] 

[Example] Although an example is raised to below and this invention is explained concretely, ot 
course, the main point of this invention and applicability are not restricted by these examples. 
[0082] In addition, the structure of a compound was checked by NMR, IR, MS, and elemental 
analysis. Measurement of phase transition temperature was performed by using together a 
polarization microscope and a differential scanning calorimeter (DSC) equipped with the 
temperature control stage. IR — it can set (KBr) — (neat) by tablet shaping expresses 
measurement by liquid membrane. CDCI3 in NMR — a solvent — expressing — s — Wold line 
and d — a double line and t — 3-fold line and quintet — 5-fold line — m — the multiple* line — 
moreover — for example, dt expresses 3-fold line of a duplex and b expresses a broad line. J 
expresses a coupling constant. M+ in MS expresses a parent peak and the numeric value in ( ) 
expresses the relative intensity of the peak. All "%" in a constituent expresses "% of the weight. 



[0083] 

(Example 1) Composition of the compound of a general formula (II) (1) 
(+) Composition of the -2-hexyl -2 and 3-dihydrobenzofuran-5-oar [0084] 
[Formula 20] 



CHgO 




0CH_ 



Br 




n-C 6 H 13 



HO— (O/ 0H * H0 ~ \0/~° 

\ .'OH N^- U ' Ln ~ C 6 H 13 
n-C 6 H 13 

[0085] (1-a) In the synthetic 1-BUROMO [ of a (R)-1-(2 5-dimethoxy phenyl)-2-octanol ] -2, 
and 5-dimethoxybenzene 8.7g (40 millimol) ether 50ml solution, at -78 degrees C, 25ml of 1.6M 
butyl lithium-hexane solutions was added, and it stirred for 30 minutes. After adding copper 
iodide (1)3.81 g (20 millimol) to this and carrying out a temperature up to 0 degree C over 2 hours, 
the (R)-1 and 2-epoxy octane 2.56g (20 millimol) ether 10ml solution was dropped, and it stirred 
for further 2 hours. Reaction mixture was processed by the saturated ammonium chloride 
solution, and after carrying out cerite filtration, the ether extracted the resultant. The extract 
was condensed, the obtained residue was refined using the column chromatography (Kieselgel60, 
toluene/ether = 20/1). and (R)-1-(2. 5-dimethoxy phenyl)-2-octanol 3.1 g (58% of yield. 89%ee) 
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was obtained. 

[0086] Colorless oil Rf value: 0.2 (a hexane/ethyl acetate = 5/1) 
[alpha] D20 -10.0 degrees (C= 1.3, CHCI3) 

IR (KBr) 3200-3700, 2940, 1500, 1470, 1220, 1050 and 805, 720cm-11H NMR (CDCI3) delta 0.88 
(t, J= 7.0Hz, 3H), 1.23- 1.55 (m, 13H) and 2.11 (d. J= 3.7Hz. 1H) — 2.65 ( dd. J=13.6and8.3Hz.J.bO^ 
2.85 (dd, J=13.6and3.7Hz, 1H), 3.76 (s, 3H), 3.79 (s, 3H), 3.78-3.87 (m, 1H), 6.72-6.81 (m, 3H) 
MS m/z 266(M+,16),1 52(1 00),1 37(46) 

elemental-analysis: — as C16H2603 — calculated-value: — C and 72.1 4%;H, 9.84% actual 
measurementC, and 71.86%;H and 9.87% [0087] (1-b) After adding dimethyl sulfide 3.3ml (45 
millimol) and 3g (23 millimol) of aluminum chlorides to the (R)-1-(2, 5-dimethoxy phenyl)-2- 
octanol 1.2g (4.5 millimol) dichloromethane 20ml solution obtained by the synthetic above (1-a) 
of (R)-(2-hydroxy octyl) hydroquinone at 0 degree C, it stirred at the room temperature for 6 
hours. It flowed into 300ml of 1M hydrochloric acids, after carrying out vacuum concentration of 
the reaction mixture and adding dichloromethane 100ml. After separating an organic layer, the 
resultant was extracted 3 times by dichloromethane 50ml, and it dried with anhydrous sodium 
sulfate. After carrying out vacuum concentration, the obtained residue was refined using the 
column chromatography (Kieselgel60, a hexane/ethyl acetate = 5/1), and (R)-(2-hydroxy octyl) 
hydroquinone 1.1g (95% of yield) was obtained. 

[0088] It is the melting point in the end of non-color powder. 80 degrees C [alpha] D20 +4.1 
degrees (C= 0.58, CHCI3) 

IR (KBr) 3000-3700, 2940, 1505, 1470, 1210, 1040 and 1010, 810cm-11H NMR (CDCI3) delta 0.89 
(t, J= 7Hz, 3H), 1.2- 1.6 (m, 10H) and 2.23 (d, J= 2.8Hz, 1H) — 2.73 (dd, J=14.5and7.5Hz, 1H) 2.80 
(dd, J=14.5and2.8Hz, 1H), 3.95-4.03 (m, 1H), 4.30 (s, 1H), 6.55 (d, J= 3.0Hz, 1H), 6.62 (dd, 
J=8.6and3.0Hz, 1H), 6.79 (d, J= 8.6Hz, 1H), 7.66 (s, 1H) 
MS m/z 238(M+,18),1 24(100X55(34) 

High-resolution MS(M+): It is referred to as C14H2203, and is calculated-value:238.1568 actual- 
measurement:238.1573[0089]. (1-c) Composition of the (+)-2-hexyl -2 and 3- 
dihydrobenzofuran-5-oar (the 1) 

140mg of p-toluenesulfonic acid was added to the (R)-(2-hydroxy octyl) hydroquinone 575mg 
(2.4 millimol) benzene 15ml solution obtained above (1-b), and heating reflux was carried out for 
2 hours. 50ml of 1M hydrochloric acids was filled with reaction mixture, 30ml of ethyl acetate 
extracted the resultant 3 times, and vacuum concentration was carried out after drying with 
anhydrous sodium sulfate. Residue was refined using the column chromatography (Kieselgel60, a 
hexane/ethyl acetate = 10/1), and (+)-2-hexyl -2 and 3-dihydrobenzofuran-5-all 380mg (71% of 
yield, 67%ee) was obtained. This was made to ****** from (hexane / ethanol =500/1,200/1), and 
was obtained 135mg (25% of yield, 90%ee) of purification objects. 

[0090] Colorless needle shape crystal melting point 57 degrees C [alpha] D20 +33.7 degrees (C= 
0.54, CHCI3) 

IR (KBr) 3000-3600, 2940, 2870, 1480, 1225, 1210 and 850, 820cm-1 1H NMR (CDCI3) delta 0.89 
(t, J= 7Hz, 3H), 1.25-1.54 (m, 8H), 1.60-1.69 (m, 1H), 1.77- 1.86 (m, 1H) and 2.81 (dd. 
J=15.6and8.0Hz, 1H) — 3.20 (dd, J=15.6and8.8Hz, 1H) 4.41 (s, 1H), 4.73 (quintet, J= 8.2Hz, 1H), 
6.54 (dd, J=8.4and2.6Hz, 1H), 6.59 (d, J= 8.4Hz, 1H), 6.67 (d, J= 2.6Hz, 1H) 
MS m/z 220(M+ 67),123(1 00) 

elemental-analysis: — as C14H20O2 — calculated-value: — C and 76.33%;H, 9.15% actual 
measurementC, and 76.10%;H and 9.11% [0091] 

(Example 2) Composition of the compound of a general formula (II) (2) 

(-) -2-hexyl-7-nitro -Composition of 2 and 3-dihydrobenzofuran-5-oar [0092] 

[Formula 21] 
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[0093] (2-a) Composition of the (+)-2-hexyl -2 and 3-dihydrobenzofuran-5-oar (the 2) 
The (+)-2-hexyl -2 and 3-dihydrobenzofuran-5-oar were isolated preparatively for the 2-hexyl - 
2 and the 3-dihydrobenzofuran-5-oar (racemic modification) which were compounded like the 
example 1 with the high speed liquid chromatography using the opticaHsomer separation column 
(a die eel company, CHIRALCEL OD, 1x25cm, a hexane/2-propanol = 9/1). 
[0094] (2-b) 0.9ml (9 millimol) of acetic anhydrides and pyridine 0.7ml (9 millimol) were added to 
the (+)-5-acetoxy-2-hexyl -2, the (+)-2-hexyl -2 obtained by the synthetic above (2-a) of 3- 
dihydrobenzofuran, and 5ml of 3-dihydrobenzofuran-5-all 405mg (1.8 millimol) dichloromethane 
solutions at the room temperature, and it stirred overnight. 50ml of 1 M hydrochloric acids was 
filled with reaction mixture, the resultant was extracted 3 times by ether 30ml, and after the 
saturation sodium-hydrogencarbonate water solution washed, vacuum concentration was dried 
and carried out with anhydrous sodium sulfate, the obtained residue — a column 
chromatography (Kieselgel60, a hexane/ethyl acetate = 20/1) — using — refining — (+)-5- 
acetoxy-2-hexyl -2 and 3-dihydrobenzofuran 456mg — it obtained. (95% of yield) 
[0095] Colorless oil Rf value: 0.4 (a hexane/ethyl acetate = 5/1) 
[alpha] D20 +44.4 degrees (c= 1.27, CHCI3) 

IR (KBr) 2980, 2900, 1770, 1500, 1220cm-11H NMR (CDCI3) delta 0.89 (t, J= 7Hz, 3H), 1.23-1.55 
(m, 8H), 1.60-1.70 (m, 1H), 2.26 (s, 3H) 1.78-1.88 (m, 1H), 2.85 (dd, J=15.6and8.0Hz, 1H), 3.25 (dd, 
J=15.6and8.9Hz. 1H), 4.78 (quintet, J= 8.0Hz, 1H), 6.69 (d, J= 8.5Hz, 1H), 6.76 (dd, J=8.5and2.4Hz, 
1H), 6.86 (d, J=2.4Hz.1H) 
MS m/z 262(M+,13),220(100),123(73) 

elemental-analysis: — as C16H2203 — calculated-value: — C and 73.25%;H, 8.45% actual 
measurement^, and 72.99%;H and 8.37% [0096] (2-c) (-) -5 - in 5ml solution of acetoxy-2- 
hexyl-7-nitro-(+)-5-acetoxy-2-hexyl [ which was obtained by the synthetic above (2-b) of 2 
and 3-dihydrobenzofuran ] -2, and 3-dihydrobenzofuran 420mg (1.6 millimol) acetic anhydrides 
2ml solution of acetic anhydrides of 0.2ml of fuming nitric acids and one drop of concentrated 
sulfuric acid was dropped until the (+)-5-acetoxy-2-hexyl -2 and 3-dihydrobenzofuran 
disappeared at -50 degrees C. 50ml of saturation brine was added and the resultant was 
extracted 3 times by ether 10ml. After 10ml of saturation brine washed, vacuum concentration 
was dried and carried out with anhydrous sodium sulfate. The obtained residue is refined using a 
column chromatography (Kieselgel60, a hexane/ethyl acetate = 8/1 - 4/1), and it is (-)-5- 
acetoxy-2-hexyl-7-nitro. -2 and 3-dihydrobenzofuran 380mg (77% of yield) was obtained. 
[0097] Yellow oil Rf value: 0.25 (a hexane/ethyl acetate = 5/1) 
[alpha] D20 -13.6 degrees (c= 1.1, CHCI3) 

IR (KBr) 2950, 1770 (CO), 1538, 1470 and 1370, 1200cm-11H NMR (CDCI3) delta 0.89 (t, J= 7Hz, 
3H), 1.25-1.57 (m, 8H), 1.69-1.79 (m, 1H), 2.30 (s, 3H) 1.89-1.99 (m, 1H), 2.95 (ddt, J= 16.2, 7.5, 
andl.OHz, 1H), 3.38 (ddt, J= 16.2, 9.0, and0.9Hz, 1H), 5.07 (ddt, J= 9.0, 7.5, and6.9Hz, 1H), 7.17 (dt, 
J=2.4and1.2Hz, 1H), 7.64 (dt, J=2.4and0.8Hz, 1H) 
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MS m/z 307(M+,5),265(61),43(100) 

elemental-analysis: — as C16H21N05 — calculated-value: — C and 62.53%;H, 6.89%;N. 4.56% 
actual measurements, and 62.49%;H. 7.04%;N, and 4.41% [0098] (2-d) (-)-2-hexyl-7-nitro -(-)-5- 
acetoxy-2-hexyl-7-nitro obtained by the synthetic above (2-c) of 2 and 3-dihydrobenzofuran 
5-oar -In 10ml of 2 and 3-dihydrobenzofuran 343mg (1.1 millimol) acetone solutions, at 0 degree 
C, 3ml of 2M sodium-hydroxide water solutions was dropped, and it stirred for 0.5 hours. 50ml of 
1 M hydrochloric acids was filled with reaction mixture. 20ml of ethyl acetate extracted the 
resultant 3 times, and vacuum concentration was carried out after drying with anhydrous sodium 
sulfate The obtained residue is refined using a column chromatography (Kieselgel60, a 
hexane/ethyl acetate = 3/1). and it is (-)-2-hexyl-7-nitro. -2 and 3-dihydrobenzofuran-5-all 
21 5mg (74% of yield, 100%ee) was obtained. 

[0099] Yellow needle shape crystal melting point 56 degrees C [alpha] D20 -44.1 degrees (c= 
0 63 CHCI3) 

IR (KBr) 3100-3600, 2940, 1515, 1463, 1330, 1260 and 850, 775cm-11H NMR (CDCI3) delta 0.89 
(t J= 7Hz 3H), 1.25-1.56 (m. 8H), 1.67-1.77 (m. 1H). 1.86- 1.97 (m, 1H) and 2.91 (ddt, J= 16.1. 
7 4 andl OHz. 1H) — 3.33 (ddt, J= 16.1, 8.9, and0.9Hz. 1H), 4.89 (s, 1H). 5.01 (ddt, J= 8.9, 7.4, 
and6.7Hz, 1H), 6.99 (dt. J=2.6and1.2Hz. 1H), 7.34 (dt, J=2.6and0.8Hz, 1H) 
MS m/z 265(M+,41),55(100),41(76) 

elemental-analysis: — as C14H19N04 — calculated-value: — C and 63.38%;H, 7.22%;N. 5.28% 
actual measurement^, and 63.33%;H, 7.17%;N, and 5.22% [0100] 
(Example 3) Composition of the compound of a general formula (II) (2) 
(S) Composition of -2-hexyl chroman-6-oar [0101] 



[Formula 22] 




n _C 6 H 13 



CH 3 0 



n-CgH 13 



[0102] (3-a) Composition [ of 2-(2. 5-dimethoxy phenylH and 3-dithiane ] 2 and 5-dimethoxy 
benzaldehyde 5g. propane dithiol 3.3ml, and 45ml of polyphosphoric acid trimethylsilyl (PPSE)- 
dichloromethane solutions were stirred at the room temperature for 15 hours. 300ml of 
saturation sodium-hydrogencarbonate water solutions was filled with reaction mixture, and the 
resultant was extracted by ether 400ml. After condensing an extract, it was made to 
recrystallize [ mixed solvent / a hexane / ether / / dichloromethane (4/2/1) ], and 2-(2, 5- 
dimethoxy phenyO-1 and 3-dithiane 6.0g (78% of yield) was obtained. 

[0103] Colorless needle shape crystal melting point 1 30-degree-CIR (KBr) 2960, 2930, Z8oU. 
1608 1500 1450, 1420. 1318. 1272. 1233, 1200. 1040, 808, 743. 684cm-11H NMR (CDCI3) delta 
1.80-2.40 (m. 2H), 2.77-3.30 (m, 4H). 3.80 (s. 3H). 3.87 (s, 3H). 5.72 (s. 1H). 6.84 (s. 2H). 7.22 (s. 
1H) 

MS m/z 256(M+,100),182(74),1 49(93X121 (48) 
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elemental-analysis: - as C12H1602S2 - calculated-value: - C and 56.22%;H 6 29*S. 25.01% 
actual measurementC. and 56.06%;H, 6.20%;S. and 24.98% [0104] (3-b) In the (R)-2-(2 5- 
dimethoxy phenyl)-2-(2-hydroxy octyl)-1. 2-(2. 5-dimethoxy phenyl)- 1 which were obtained by 
the synthetic above (3-a) of 3-dithiane, and 3-dithiane 1.54g (6 millimol) THF12ml solution, at - 
78 degrees C 4 5ml of 1.5M butyl lithium-hexane solutions was added, and it stirred for 10 
minutes (R)-1 and 2-epoxy octane 1.1ml (7.2 millimol) was added to this, and the temperature 
up was carried out to 0 degree C over 6 hours. After it processed reaction mixture with 1M 
hydrochloric acid and ethyl acetate extracted the product, the extract was condensed, residue 
was refined using the column chromatography (Kieselgel60, a hexane/ethyl acetate - 5/1), , and 
(R)-2-(2. 5-dimethoxy phenyl)-2-(2-hydroxy octylM and 3-dithiane 1.7g (71% of yield, 91%ee) 
was obtained. 

[0105] Colorless oil Rf value: 0.2 (a hexane/ethyl acetate = 5/1) 
[alpha] D20 +29.0 degrees (C= 1.0, CHCI3) 

IR (neat) 3500 2940, 1490. 1280. 1225. 1050. 810cm-11H NMR (CDCI3) delta 0.85 (t, J- 7.0Hz, 
3H) 1.18-1.48 (m. 10H). 1.90-2.06 (m. 2H). 2.48 (d. J= 2.2Hz, 1H) 2.57 (dd. J=14.9and8.4Hz 1H) 
2.64 (dd. J=14.9and2.2Hz. 1H) 2.79 (ddd. J= 14.3, 8.3. and4.3Hz, 1H) 2.84-2.93 (m. : 3H) 3 63 -a 70 
(m, 1H). 3.80 (s. 3H). 3.81 (s. 3H). 6.81 (dd, J=8.8and3.0Hz. 1H), 6.88 (d. J = 8 or 8Hz. 1H). 7.55 (d. 
J= 3.0Hz. 1H) 

MSm/z384(M+.24).255(28),163(61),113(100).55(37).43(53 tMA ~ u 1RR7% 

elemental-analysis: - as C20H32O3S2 - calculated-value: - C and 62.46%;H. 8.39%;S 16.67% 
actual measurementC, and 62.52%;H, 8.26%;S, and 16.56% [0106] (3-c) 60ml of Raney nickel 
catalyst (W-4) ethanol suspension and 2-propanol 2ml were added to the (R)-2-(2 5-dimethoxy 
phenyl)-2-(2-hydroxy octyl)-1 obtained by the synthetic above (3-b) of (R)-1-(2, 5-dimethoxy 
phenyl)-3-nonanol, and 3-dithiane 2.0g (5.2 millimol) acetone 20ml solution, and heating reflux 
was carried out for 30 minutes. After carrying out cerite filtration of the reaction mixture, filtrate 
was condensed, the obtained residue was refined using the column chromatography (K.eselgel60. 
a hexane/ethyl acetate = 5/1). and (R)-1-(2, 5-dimethoxy phenyl)-3-nonanol 1.1g (74% of yield, 
84%ee) was obtained. 

[0107] Colorless oil Rf value: 0.25 (a hexane/ethyl acetate - 5/1) 
[alpha] D20 -19.6 degrees (C= 1.1, CHCI3) 

IR (neat) 3500 2950 1500. 1225. 1050cm-11H NMR (CDCI3) delta 0.87 (t, J= 7Hz, 3H), 1.22-1.35 
(m 7H) 1 38-1.50 (m, 3H). 1.64- 1.77 (m. 2H) and 2.05 (d, J= 4.0Hz. 1H) — 2.67 (ddd J= 13.6 
7 9 and5 6Hz 1). 2.76 (dt, J=13.6and8.1 Hz, 1H). 3.46-3.56 (m. 1H), 3.76 (s. 3H), 3.79 (s, 3H). 6.70 
(dd. J=8.8and3.0Hz, 1 H). 6.74 (d, J= 3.0Hz, 1 H), 6.78 (d. J= 8.8Hz. 1 H) 

MS m/z 280(M+.7 1),152(1 00),1 21 (48) . . 

High-resolution MS(M+): It is referred to as C17H2803. and is calculated-value:280.2037 actual- 
measurement280 2050.01 08]. (3-d) Chlorination p-tosyl 1.1g (5.6 millimol) and a small amount ot 
4-(N and N-dimethylamino) pyridine (DMAP) were added to the (R)-1-(2, 5-dimethoxy phenyO- 
3-nonanol 1.04g (3.7 millimol) pyridine solution obtained by the synthetic above (3-c) of a (R) 1 
(2 5-dimethoxy phenyl)-3-(p-toluenesulfonyloxy) nonane. and it stirred at the room temperature 
overnight. After carrying out cerite filtration of the reaction mixture, 1M hydrochloric acid was 
filled with filtrate, the ether extract of the resultant was carried out, and saturation brine washed 
the extract After drying with anhydrous sodium sulfate, vacuum concentration was carried out 
the obtained residue was refined using the column chromatography (Kieselgel60, a hexane/ethyl 
acetate = 5/1), and (R)-1-(2. 5-dimethoxy phenyl)-3-(p-toluenesulfonyloxy) nonane 1.2g (76% of 
yield) was obtained. 

[0109] Colorless oil Rf value: 0.4 (a hexane/ethyl acetate - 5/1) 
[alpha] D20 +1 1 .4 degrees (C= 1 .3. CHCI3) 

IR (neat) 2950 1500. 1360, 1227, 1180, 1050, 900cm-11H NMR (CDCI3) delta 0.86 (t, J= 7.2Hz, 
3H). 1.13- 1.29 (m. 8H) and 1.62 (quartet, J= 6.1Hz, 2H) - 1.79-1.90 (m 2H), 2.43 (s. 3H) 2 44- 
2 61 (m. 2H). 3.74 (s, 3H). 3.75 (s, 3H), 4.60 (quintet. J= 5.9Hz, 1H). 6.61 (d, J= 2.9Hz H) 6.69 
(dd J=8.8and2.9Hz. 1H). 6.74 (d, J= 8.8Hz, 1H), 7.31 (d. J= 8.0Hz. 2H). 2.78 (d, J= 8.0Hz. 2H) 
MS m/z 434(M+.19),262(57X151(100X121(39).91(31).57(45).41(45) 

elemental-analysis: — as C24H3405S — calculated-value: — C and 66.33%;H, 7.89%:S. 7.38% 
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actual measurementC, and 66.1 5%;H, 7.74%;S, and 7.37% [0110] (3-e) In (R)-1-(2, 5-dimethoxy 
phenyl)-3-(p^toluenesulfonyloxy) nonane 1.03g (2.4 millimol) 15ml solution of methylene chlorides 
obtained by the synthetic above (3-d) of (S)-2-hexyl chroman-6-oar - Vacuum concentration 
was carried out after stirring for 3 hours, having added dimethyl sulfide 1.4ml (19 millimol) and 
1.3g (10 millimol) of aluminum chlorides, and carrying out a temperature up to 0 degree C at 20 
degrees C. Ether 20ml and 50ml of 1M hydrochloric acids were added, and after carrying out 
cerite filtration, the resultant was extracted 3 times by ether 20ml, and it dried with anhydrous 
sodium sulfate. After filtering, vacuum concentration was carried out, the obtained residue was 
refined using the column chromatography (Kieselgel60, a hexane/ethyl acetate = 5/1), and (S)- 
2-hexyl chroman-6-all 0.39g (70% of yield, 78%ee) was obtained, furthermore (a hexane/ether = 
100/1) — from — it was made to recrystallize and refined. (0.1 4g, 26% of yield, 94%ee) 
[0111] Colorless needle shape crystal melting point 51 degrees C [alpha] D20 -83.2 degrees (C= 
0.57, CHCI3) 

IR (KBr) 3400, 2950, 1500, 1380, 1200, 810cm-11H NMR (CDCI3) delta 0.89 (t, J= 6.8Hz, 3H), 
1.25- 1.77 (m, 11H) and 1.96 (dddd, J= 13.5, 6.2, 3.2and2.2Hz, 1H) — 2.68 (ddd, J= 16.6, 
5.6and3.3Hz, 1H), 2.80 (ddd, J= 16.6, 1 1.2and6.2Hz, 1H), 3.87-3.93 (m, 1H), 4.31 (s, 1H), 6.52 (d, J= 
3.0Hz, 1H), 6.57 (dd, J=8.6and3.0Hz, 1H), 6.67 (d, J= 8.6Hz, 1H) 
MS m/z 234(M+, 49X123(1 00),41(18) 

elemental-analysis: — as C15H2202 — calculated-value: — C and 76.88%;H, 9.46% actual 
measurementC, and 76.59%;H and 9.50% [0112] 

(Example 4) Composition of the compound of a general formula (I) (1) 

(+) Dicyclohexylcarbodiimide (DCC) 62mg (0.3 millimol) was added to the dichloromethane 2ml 
solution of -2-hexyl-5-(4-octyloxy phenyl) carbonyloxy -2 and 63mg (0.25 millimol) of synthetic 
4-octyloxy benzoic acids of 3-dihydrobenzofuran (compound of No. (1-1)), and it stirred for 10 
minutes at the room temperature. (+)-2-hexyl [ which was obtained in the example 1 ] -2 and 3- 
dihydrobenzofuran-5-all 55mg (0.25 millimol) and DMAP15mg were added, and it stirred at the 
room temperature further overnight. After having added ether 30ml, having carried out cerite 
filtration, after carrying out vacuum concentration of the reaction mixture, and carrying out 
vacuum concentration of the filtrate, the obtained residue was refined using the column 
chromatography (Kieselgel60, a hexane/ethyl acetate = 80/1), and (+)-2-hexyl-5-(4-octyloxy 
phenyl) carbonyloxy -2 and 3-dihydrobenzofuran 78mg (69% of yield, 90%ee) was obtained. 
Furthermore, it was made to recrystallize [ hexane ] and 45mg (40% of yield, 91%ee) of 
purification objects was obtained. 

[01 13] It is phase transition temperature in the end of non-color powder. 53 degrees C (Cr->N*X 
59 degrees C (N-I) 

[alpha] D20 +30.5 degrees (c= 0.57, CHCI3) 

IR (KBr) 2940 2860, 1730, 1610, 1490, 1260, 1170, 1130cm-11H NMR (CDCI3) delta 0.89 (t, J= 
6.2Hz, 3H), 0.90 (t, J= 5.8Hz, 3H), 1.25-1.54 (m, 18H), 1.63-1.72 (m, 1H), 1.80-1.89 (m, 1H), 1.82 
(quintet, J= 6.6Hz, 2H) 2.88 (dd, J=15.6and8.0Hz, 1H), 3.28 (dd, J=15.6and8.9Hz, 1H) 4.03 (t, J= 
6.6Hz, 2H), 4.81 (quintet, J= 8.0Hz, 1H) 6.74 (d, J= 8.5Hz, 1H), 6.88 (dd, J=8.5and2.5Hz, 1H), 6.95 
(d, J= 9Hz, 2H), 6.98 (dd, J=2.4and1.5Hz, 1H), 8.11 (d, J= 9.0Hz, 2H) 
MS m/z 452(M+,4X233(100),121(56) 

elemental-analysis: — as C29H40O4 — calculated-value: — C and 76.95%;H, 8.91% actual 
measurementC, and 76.74%;H and 8.96% [01 14] (Example 5) Composition of the compound of a 
general formula (I) (2) 

(+) It is made to be the same as that of -2-hexyl-5-[4-(4-octyloxy phenyl) phenyl] carbonyloxy 
-2 and the synthetic example 4 of 3-dihydrobenzofuran (compound of No. (1-2)). (+) from -2- 
hexyl -2 and 3-dihydrobenzofuran-5-all 50mg and 75mg of 4-(4-octyloxy phenyl) benzoic acids 
(+) -2-hexyl-5-[4-(4-octyloxy phenyl) phenyl] carbonyloxy -2 and 3-dihydrobenzofuran 54mg 
(44% of yield, 88%ee) was obtained, furthermore (a hexane/ethanol = 10/1) — from — it was 
made to recrystallize and 27mg (22% of yield, 90%ee) of purification objects was obtained. 
[01 15] It is phase transition temperature in the end of non-color powder. 115 degrees C (Cr- 
>SC*X 140 degrees C (SC*-SA), 183 degrees C (SA-N*), 185 degrees C (N*-I) 
[alpha] D20 +30.7 degrees (c= 0.3, CHCI3) 
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IR (KBr) 2940 2860 1730, 1605. 1490, 1280, 1 190. 825cm-1 1H NMR (CDCI3) delta 0.89 (t, J= 
7Hz 3H) 0 90(t J= 7Hz. 3H). 1.24-1.55 (m. 18H). 1.64-1.73 (m, 1H), 1.80-1 .90 (m. 1H). 1.81 
(quintet J= 6.6Hz. 2H) 2.89 (dd, J=15.7and8.0Hz, 1H), 3.29 (dd, J=15.7and8.9Hz. 1H) 4.01 (t. J= 
6 6Hz 2H) 4 82 (quintet. J= 8.0Hz. 1H) 6.76 (d, J= 8.5Hz. 1H), 6.91 (dd, J=8.5and2.5Hz. 1H). 7.00 
(d, J= 8.8Hz. 2H), 7.00-7.02 (m. 1H). 7.59 (d. J= 8.8Hz. 2H). 7.68 (d. J= 8.6Hz. 2H). 8.21 (d, J= 
8.6Hz, 2H) 

MS m/z 528(M+,8),309(1 00X197(1 2) 

High-resolution MS(M+): It is referred to as C35H4404, and is calculated-value:528.3237 actual- 
measurement:528.3266[01 16]. 

(Example 6) Composition of the compound of a general formula (I) (3) 
( + ) -2-hexyl-7-nitro-5-[4- (4-octyloxy phenyl) In 1 0ml solution of methylene chlorides of 
phenyl] carbonyloxy -2 and 308mg (0.94 millimol) of synthetic 4-(4-octyloxy phenyl) benzoic 
acids of 3-dihydrobenzofuran (compound of No. (1-3)) After adding DCC214mg (1.0 millimol) and 
stirring at a room temperature for 0.5 hours, (-)-2-hexyl-7-nitro obtained in the example 2 -2 
and 3-dihydrobenzofuran-5-all 250mg (0.94 millimol) and DMAP60mg were added, and - evening 
stirring was further carried out at the room temperature. After carrying out vacuum 
concentration of the reaction mixture, ether 30ml was added, cerite filtration was carried out, 
and vacuum concentration of the filtrate was carried out. The obtained residue was refined using 
the column chromatography (Kieselgel60, a hexane/ethyl acetate =10/1-3/1), and (+)-2- 
hexyl-7-nitro-5-[4-(4-octyloxy phenyl) phenyl] carbonyloxy -2 and 3-dihydrobenzofuran 380mg 
(70% of yield) was obtained. ve^Nno 
[01 1 7] Yellow needle shape crystal phase transition temperature 1 1 1 degrees C (Cr->SC*;, 1 1 Z 
degrees C (SC*-SA), 1 80 degrees C (SA-I) 

[alpha] D20 +2.4 degrees (c= 0.51 , CHCI3) 

IR (KBr) 2900 1730 (CO), 1600, 1522, 1250, 1180 and 820, 760cm-11H NMR (CDCI3) delta 0.90 
(t J= 6 9Hz 3H), 0.91 (t, J= 7Hz, 3H), 1.25-1.57 (m, 18H), 1.65- 1.80 (m. 1H) and 1.82 (quintet. J- 
6 7Hz 2H) -- 1 90- 2.02 (m, 1H) and 2.99 (dd. J=16.2and7.4Hz. 1H) — 3.42 (dd, J=16.2and8.9Hz, 
1H) 402 (t J= 6.6Hz. 2H), 5.11 (ddt. J= 8.7. 7.4, and6.8Hz. 1H), 7.01 (d, J= 8.8Hz, 2H), 7.33 (dt. 
J=2.4and1.1Hz. 1H). 7.60 (d. J= 8.8Hz, 2H), 7.70 (d. J= 8.6Hz, 2H), 7.79 (d, J= 2.4Hz, 1H), 8.20 (d, 
J= 8.6Hz, 2H) 

MS m/z 573(M+.1),309(100) 

elemental-analysis: — as C35H43N06 — calculated-value: — C and 73.27%;H. 7.55%;N, 2.44% 
actual measurement:C, and 73.13%;H, 7.51%;N. and 2.29% [0118] (Example 7) Composition of the 
compound of a general formula (I) (4) 

(S) in the dichloromethane solution of 50mg (0.2 millimol) of synthetic 4-octyloxy benzoic acids 
of a -2-hexyl-6-(4-octyloxy phenyl) carbonyloxy chroman (compound of No. (1-4)) (S)-2~hexyl 
chroman-6-all 47mg (0.2 millimol) and little DMAP were added, and one evening was stirred at 
the room temperature (0.24 millimol). After carrying out vacuum concentration of the reaction 
mixture, ether 50ml was added and cerite filtration was carried out. Vacuum concentration of the 
filtrate was carried out, the obtained residue was refined using the column chromatography 
(Kieselgel60. a hexane/ethyl acetate = 5/1), and (S)-2-hexyl-6-(4-octyloxy phenyl) carbonyloxy 
chroman 66mg (70% of yield) was obtained, furthermore (a hexane/ether - 10/1) — from — it 
was made to recrystallize and 52mg (56% of yield, 98%ee) of purification objects was obtained. 
[0119] Colorless needle shape crystal phase transition temperature 72 degrees C (Cr->N*), 79 
degrees C (N*-I) 

[alpha] D20 -54.6 degrees (C= 0.52, CHCI3) 

IR (KBr) 2940 1730 (CO), 1602, 1495, 1280 and 1260, 1175cm-11H NMR (CDCI3) delta 0.89 (t, 
J= 7Hz 3H) 0.90 (t, J= 7Hz. 3H), 1.25-1.79 (m, 21 H). 1.82 (quintet. J= 6.6Hz. 2H). 1.95-2.02 (m, 
1H) 2 75 (ddd, J= 16.6. 5.3. and3.2Hz. 1H). 2.86 (ddd. J= 16.6. 11.1, and6.1Hz, 1H). 3.98 (dddd, J= 
9.7,' 7.4, 5.4, and2.1Hz. 1H). 6.95 (d. J= 9Hz. 2H) 4.03 (t. J= 6.5Hz, 2H), 6.81 (dd, J=7.0and2.3Hz, 
1H). 6.86-6.91 (m. 2H), 8.1 1 (d, J= 9Hz. 2H) 
MS m/z 466(M+,5),233(1 00),1 21 (55) 

elemental-analysis: — as C30H42O4 — calculated-value: — C and 77.22%;H. 9.07% actual 
measurementC. and 76.99%;H and 8.95% [0120] (Example 8) Composition of the compound of a 
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general formula (I) (5) 

(S) It is made to be the same as that of the synthetic example 7 of -2-hexyl-6-[4-(4-octyloxy 
phenyl) phenyl] carbonyloxy chroman (compound of No. (1-5)). (S) from -2-hexyl chroman-6-all 
45mg (0.19 millimol) and 81 mg of 4-(4-octyloxy phenyl) benzoic acids (S) -2-hexyl-6-[4-(4- 
octyloxy phenyl) phenyl] carbonyloxy chroman 74mg (71% of yield) was obtained, furthermore (a 
hexane/ethanol = 4/1) — from — it was made to recrystallize and 56mg (54% of yield, 96%ee) of 
purification objects was obtained. 

[0121] Colorless needle shape crystal phase transition temperature 116 degrees C (Ci-SC*), 
159 degrees C (SC*-SA). 178 degrees C (SA-N*), 198 degrees C (I-N*) 
[alpha] D20 -52.0 degrees (C= 0.68, CHCI3) 

IR (KBr) 2940 1730 (CO), 1602. 1500. 1280, 1198 and 1080. 830cm-11H NMR (CDCI3) delta 0.90 
(t J= 7Hz. 3H), 0.91 (t. J= 6.9Hz, 3H). 1.25-1.79 (m. 21 H), 1.82 (quintet. J= 6.7Hz, 2H), 1.96-2.04 
(m 1H), 2.76 (ddd, J= 16.7, 5.5, and3.3Hz. 1H). 2.87 (ddd, J= 16.7, 11.1, and6.0Hz. 1H), 3.99 (dddd. 
J= 9 6 7 3, 5.4. and2.1Hz, 1H), 4.02 (t, J= 6.6Hz, 2H) 6.33 (dd, J=7.0and2.2Hz, 1H), 6.90-6.94 (m, 
2H), 7.00 (d, J= 8.8Hz, 2H), 7.59 (d, J= 8.8Hz, 2H), 7.67 (d, J= 8.7Hz, 2H), 8.21 (d. J= 8.7Hz, 2H) 
MS m/z 542(M+,6),309(100) 

elemental-analysis: — as C36H4604 — calculated-value: — C and 79.67%;H, 8.54% actual 
measurementC, and 79.52%;H and 8.42% [0122] 

(Example 9) Composition of the compound of a general formula (I) (6) 
(S) It is made to be the same as that of the synthetic example 7 of a -6-(transformer-4- 
heptylcyclohexyl) carbonyloxy-2-hexyl chroman (compound of No. (1-6)). (S) from -2-hexyl 
chroman-6-all 40mg (0.17 millimol) and 39mg of transformer-4-heptyl cyclohexane carboxylic 
acid (S) -6-(transformer-4-heptylcyclohexyl) carbonyloxy-2-hexyl chroman 55mg (73% of yield, 
95%ee) was obtained. . 

[0123] Colorless needle shape crystal phase transition temperature 51 degrees C (Ci— >N*), 45 
degrees C (SA-N*), 74 degrees C (N*-I) 
[alpha] D20 -56.4 degrees (C= 1.0, CHCI3) 

IR (KBr) 2930 1740 (CO), 1490, 1220cm-1 1H NMR (CDCI3) delta 0.88 (t, J= 7Hz, 3H), 0.89 (t, J= 
7Hz, 3H), 0.93-1.02 (m, 2H). 1.16- 1.78 (m, 26H) and 1.85 (d, J= 13.9Hz, 2H) — 1.96 (dddd, J= 
13 5 6.0. 3.2and2.4Hz. 1H). 2.10 (d. J= 13.9Hz. 2H) 2.43 (tt. J=12.5and3.3Hz, 1H). 2.71 (ddd. J= 
16.7. 5.5and3.2Hz, 1H). 2.82 (ddd, J= 16.7. 1 1.2and6.2Hz, 1H), 3.95 (dddd, J= 9.7, 7.3, 5.3and2.1Hz, 
1H), 6.71-6.78 (m, 3H) 
MS m/z 443(M++1 ,2),234(100) 

elemental-analysis: — as C29H4603 — calculated-value: — C and 78.68%;H, 10.47% actual 
measurementC, and 78.42%;H and 10.51% [0124] (Example 10) SC parent liquid crystal (H-1) 
which consists of a presentation below preparation of SC* liquid crystal constituent was 
prepared. 
[0125] 

[Formula 23] 

rv^ 15 -<C5'>--@-0-n-C 9 H ig 30% 
N 

^8 H 17^H^0-n-C 10 H 21 30H 
N 

N 

n " C 9 H 19 H !^ )rt ©- 0 - n - C 8 H 17 20 * 

[0126] The phase transition temperature of this parent liquid crystal was as follows. 

12.5 degrees C (Cr->SC). 55.5 degrees C (SC-SA), 64.5 degrees C (SA-N), 70 degrees C (N-I) 

SC* liquid crystal product (M-1) which consists of 95% (H-1) of this SC parent liquid crystal and 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web.cgi.eije 



2005/12/26 



JP.06-256337.A [DETAILED DESCRIPTION] 



19/20 v 



5% of compounds of No. (1-1) was prepared. The phase transition temperature was as follows. 
[0127] 52 degrees C (SO-SA), 61.5 degrees C (SA-N*), 67 degrees C (N*-l) 
In addition, the melting point was not clear. _ ■• ^ 

[0128] Similarly, SC* liquid crystal constituent (M-2) which consists of 90% (H-1) of parent liquid 
crystal and 10% of compounds of No. (1-1) was prepared. The phase transition temperature was 
as follows. 

[0129] 48.5 degrees C (SO-SA), 58 degrees C (SA-N*). 66 degrees C (N*-I) 
[0130] Similarly, SC* liquid crystal constituent (M-3) which consists of 90% (H-1) of parent liquid 
crystal and 10% of compounds of No. (1-2) was prepared. The phase transition temperature was 
as follows. 

[0131] 51 degrees C (SC*-SA). 67.5 degrees C (SA-N*), 75 degrees C (N*-I) 
[0132] Similarly, SC* liquid crystal constituent (M-4) which consists of 95 % of the weight (H 1) 
of parent liquid crystal and 5% of compounds of No. (1-3) was prepared. The phase transition 
temperature was as follows. 

[0133] 54.5 degrees C (SC*-SA). 68 degrees C (SA-N*), 71.5 degrees C (N*-I) 

[0134] Similarly, SC* liquid crystal constituent (M-5) which consists of 90% (H-1) of parent liquid 

crystal and 10% of compounds of No. (1-3) was prepared. The phase transition temperature was 

as follows. . 

[0135] 48.5 degrees C (SC*-SA), 71.5 degrees C (SA-N*), 74 degrees C (N*-I) 

[0136] Similarly, SC* liquid crystal constituent (M-6) which consists of 85% (H-1) of parent liquid 

crystal and 15% of compounds of No. (1-4) was prepared. The phase transition temperature was 

as follows. 

[0137] 48 degrees C (SC*-SA), 53.5 degrees C (SA-N*), 66 degrees C (N*-I) 
[0138] Similarly, SC* liquid crystal constituent (M-7) which consists of 75% (H-1) of parent liquid 
crystal and 25% of compounds of No. (1-5) was prepared. The phase transition temperature was 
as follows. 

[0139] 54 degrees C (SC*-SA), 70 degrees C (SA-N*), 79.5 degrees C (N*-I) 
[0140] Similarly, SC* liquid crystal constituent (M-8) which consists of 90% (H-1) of parent liquid 
crystal and 10% of compounds of No. (1-6) was prepared. The phase transition temperature was 
as follows. 

[0141] 45 degrees C (SC*-SA), 58 degrees C (SA-N*), 65.5 degrees C (N*-I) 
[0142] Similarly SC* liquid crystal constituent (M-9) which consists of 98% (H-1) of parent liquid 
crystal and 2% of compounds of No. (II-1) was prepared. The phase transition temperature was 
as follows. 

[0143] 49 degrees C (SC*-SA). 56 degrees C (SA-N*), 64.5 degrees C (N*-I) 
[0144] (Example 11) SC* liquid crystal constituent (M-1) obtained in the production example 10 
of a liquid crystal display component was heated to the isotropic liquid (I) phase, the glass cell 
which consists of two transparent electrode plates (orientation processing by polyimide coating- 
rubbing has been performed) with a thickness of 2 micrometers was filled up with this, and the 
component for a display was produced. When this was annealed to the room temperature, the eel 
of SC* phase which carried out orientation to homogeneity was obtained. When field strength 
10****-p/mum and a 50Hz square wave were impressed to this eel and that electro-optics- 
response was measured, the high-speed response of 360 microseconds has been checked at 25 
degrees C. The tilt angle at this time was 18.8 degrees. Moreover, spontaneous polarization was 
+0.49 nC/cm2. 

[0145] Similarly, the component for liquid crystal displays was respectively produced using bO* 
liquid crystal constituent (M-2) - (M-8). and the property was measured. A result is shown 

below. . . 

The response for 206 microseconds, the tilt angle of 22.2 degrees, spontaneous polarization 
+2 58 nC/cm2 (M-3) : (M-2): 250 microseconds of responses, Spontaneous polarization +1.37 
nC/cm2 (M-4) : The response for 156 microseconds, the tilt angle of 21.4 degrees. Spontaneous 
polarization +3.74 nC/cm2 (M-5) : The response for 100 microseconds, the tilt angle of 20.2 
degrees, Spontaneous polarization +7.17 nC/cm2 (M-6) : The response for 670 microseconds, 
the tilt angle of 19.2 degrees, spontaneous polarization +0.1nC/cm2(M-7): — 800 microseconds 
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of responses, the response [ : with a tilt angle of 16.5 degrees (M-8) ] for 515 microseconds, the 
tilt angle of 1 7.0 degrees, the spontaneous polarization-0.44 nC/cm2(M-9):response for 940 
microseconds, and the tilt angle [0146] of 15.8 degrees Next, the eel for a display was similarly 
produced using the compound of No. (1-2). When the property was measured at 100 degrees C. 
the response was 45 microseconds, spontaneous polarization was +64 nC/cm2. and the tilt angle 
was 21.4 degrees. 
[0147] 

[Effect of the Invention] Little addition of the compound which has the optical activity cyclic 
ether frame expressed with the general formula (I) of this invention and a general formula (II) is 
only carried out as a chiral dopant, and it can carry out induction of sufficient spontaneous 
polarization to the parent liquid crystal in which SC phase is shown, and a high-speed response 
is possible for it in a large temperature requirement, and it can offer the liquid crystal 
constituent which was excellent in the stacking tendency. 

[0148] Moreover, since it can manufacture industrially and easily and excels in colorlessness also 
at the chemical stability to water, light, etc., it is very practical. Furthermore, the ferroelectric 
liquid crystal constituent of this invention is possible also for realizing the high-speed response 
for about 100 microseconds, and very useful as a component of the optical switching element for 
a display. 



[Translation done.] 
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CO-. -CH2O-. -OCH2- -CHzCHa-. 

t»ra*oBWfcffiffl-r*cfc*»T»**. *tc, seta© 
Stfrail*Hra«K:«^SBW*i:H:HRS (d) 

CO 0 7 7] 

Cffcl 9] 

R a -(^L^-Z a -^7^-Z b -^7^-R b 0» 

CO 0 7 8] (^cf, R*Rt/R b (i— USS (A) lefctt 

net-lMfE-fiSiK (C) lefcttSZ* tPDjtS^atfc 
U HWcl^— T*&oT 1 £>g&-3T</'>T 1 £><i:l/\> ) 

co 07 9] znz<Dft&mm&LT s cm&Mfim 



CH3O 



Br 



CO 0 8 0] *»B«HRa ( I ) Oftfc**, ±fBS 
C«»«*lcjSa(Pl/TS6tifcS CMAfflj****, 0>J 
, 2 feO^B^^xm^KtC 1 ~ 2 0 ft mgfi<9i5 

&#&n>h5Xh£f#3fcJ6l;:y:J3-KSElp]L 

BJ(0-S5^ (I) <9{t^£ffl^3Ci:l;:J:D, Efate 
ic^nrcfflfiK^iAnf 6n50T> 5 ft-fe^ffS 

10 CO 0 8 1] 

CO 0 8 2] &*5, ffc-&t&©*ftji«:NMR, I R, MS 

(D S C) ^WmLTfro/io I RKfcttS (KBr) 
Uft&MJglC £ 3 , (neat) CtflHBlC * 3 iBJ^^« 
t>-To NMRttteMCDC l3{if§&£:*bU s(± 
20 1 d (i 2 IMS. t (i 3 MB. quintettt5 
MM*. mi3.£>mm*. SfctfRtf, d tt±2l«3l 

( ) pi(DWLmt,t ; £(D\£-'?<Dmtt , &m%:mti?o mis. 
r%j ti-r^T rss%j %m.t>ir 0 

CO 0 8 3] 

(miss**! 1 ) -ass (id <D\t^m<D^fS. ( 1 ) 

(+) - 2 -^\4^>;U- 2 , 3 -S^K Fn^>777> 
- 5 -*—)W£f$. 
30 CO 0 8 4] 

Cft2 0] 




n-C 6 H 13 




n-C 6 H 13 

C00 85] (1-a) (R)-l-(2, 5-S>* 

>*->7i-;W -2-*^/-;l/<£>^£ 

h*is^>-e>8. 7g (4 
0 5 'J *;U) ox-f;!/ 5 0ml i%mc -7 8tT* 
1. eM^f/l/'Jf^A-^VMZ 5 m 1 STJbD* 
T3 0^xHffll^L/co cntC3->fb^ (I) 3. 8 1 g 
(2 051)*;!/) :&J)D*, 2B#H3bHtTO°C$T'#tgL 



50 



n-C 6 H 13 



fc&, (R) -1, Z-3-#*is*Z$-yZ. 56g 
(205'J Oi-f* 1 0 m 1 jgffr&nST U M 

^D7h^77-f-(Kieselgel60, h;H. 
-7Vl/=2 0/1) Srffl^TfiSSLT, (R) - 
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1- (2, h*->^x-;W -2-***/— 

;l/3. lg OK* 5 8%. 8 9%ee) ^Ifco 

coo8 6] m&i&vtyan 

Rfl:0. 2 (^U-y/Bixf;I/=5/l) 
[a] d 20 -10. 0' (C=l. 3, CHCI j) 
I R (KB r) 3 2 00 — 3 7 0 0, 2 9 4 0, 15 
00, 1 4 7 0, 1 2 2 0, 1 0 5 0, 8 0 5, 7 2 0 
cm* 1 

*H NMR (CDC 1 3) S 0. 88 (t, J = 
7. 0Hz, 3H) , 1. 23—1. 55 (m, 13 10 
H) , 2. 11 (d, J =3. 7Hz, 1 H) , 2. 6 
5 (dd, J = 13. 6and8. 3Hz, 1 H) . 

2. 85 (dd, J = 13. 6and3. 7Hz, 1 

H) , 3. 76 (s, 3H), 3. 79 (s. 3 H) , 

3. 7 8 — 3. 8 7 (m, 1 H) , 6. 72 — 6. 81 
(m, 3H) 

MS m/z 2 6 6 (M + , 16). 152(10 
0) . 1 3 7 (4 6) 
TcMfttiy : C is Hze Oa t IT 

tHSffiiC. 7 2. 1 4 % ; H, 9. 8 4 % 20 
HS"Jffl:C, 7 1. 8 6%; H, 9. 87% 
[00 8 7] (1-b) (R) - (2-tKn^>* 

±12 O -a) Tfffc (R) - 1 - (2. 5-v^h* 
^>7x-;W -2-*^*y-;M. 2g (4. 5 
^r;l/) <Di?t?nu*&2/2 Om 1 &mc, 0°CT*i?*?- 
;l/X;l/y^K3. 3ml (4 5 = U^W h&ffcTVl/^ 
-«)A3g (2 3SU*;l/) SiST6«rm 

m 1 *in*fc* % 1 MtSi3 0 0ml £&lrt£. W«B 30 

»6nft8i**5A*DVHf77^- (K 
i e s e 1 g e 1 6 0, ^+H">/RKxf ;l/=5/ 

I) ^ffl^tiltt, (R) - (2-fcFP*S/** 

nKa*yyi. 1 g (iR^9 5%) *»fe 0 

[0 0 8 8] 

■lift 80t 
[a] d 20 +4. 1° (C = 0. 58, CHCI 3) 
IR(KBr) 3 00 0 — 3 7 0 0, 2 9 4 0, 1 5 40 
0 5. 1 4 7 0, 1 2 1 0, 1 0 4 0, 1 0 1 0, 8 1 
Ocm- 1 

»H NMR (CDC 1 3) 6 0. 8 9 (t, J =7 
Hz. 3H) , 1. 2—1. 6 (m, 1 OH) , 2. 2 
3 (d, J = 2. 8Hz, 1 H) . 2. 73 (dd, J 
= 14. 5and7. 5Hz, 1H), 2. 80 (d 
d, J = 14. 5and2. 8Hz, 1H) , 3. 95 
— 4. 0 3 (m, 1 H) . 4. 3 0 (s, 1 H) . 6. 
55 (d. J=3. OHz, 1 H) , 6. 62 (d d, 
J =8. 6and3. OHz, 1H), 6. 79 (d, so 



J =8. 6H z, 1 H) . 7. 6 6 (s, 1 H) 
MS m/z 2 3 8 (M\ 18), 12 4 (10 
0) , 5 5 (3 4) 

MftMtfeMS (M + ) :Ci4H 22 Os^LT 
ffl-JHB : 2 3 8 . 1 5 6 8 
: 2 3 8. 1 5 7 3 

[0089] (1-c) (+) -2-*\*$//l/-2. 
3 -iSK h*u^Vy^>- 5 -*-;l/<D*ric (?<D 

1) 

±13 (1-b) til/*: (R) - (2-tKa^>**f 
;U) Ka^/V 5 7 5m g (2. 4^'J^/W <D^> 
"tf> 15ml ffimz p- h;l/XV;Ol/3fc>» 1 4 Omg 
^*D^> 2WBHraJ»H«[bfe 0 SjS%«lMtBtt5 0m 
1 tca^ KJS&S»*»»if;l/3 0m 1 T3HttBJ 
U ^«M^hU«>^-p«ai»bfc« % MEHNlfc. 
ai^7A*DVh^77>r- (K i e s e 1 g e 1 

6 0, -%*^y/ft»xf;i/= 10/1) *m^xmm 

It, (+) - 2 2 . 3-^Kd^/ 
77y-5-t-;V3 8 0mg (1R^7 1%. 6 7%e 
e) ^ff/io (^1^>/x^y-;l/=5 0 0/ 

1, 2 0 0/1) **6WB»S*T, Ml3 5mg 

OK* 2 5%, 9 0%e e) ?#fc 0 

[0 0 9 0] ftt&iHXA 
5 7°C 

[a] d 20 +3 3. 7° (C = 0. 54, CHCI 3) 
IR (KB r) 3 000 — 36 00, 2 9 4 0. 2 8 

7 0. 1 4 8 0, 1 2 2 5. 1 2 1 0, 8 5 0, 8 2 0 
cm" 1 

! H NMR (CDCIs) S 0. 89 (t, J=7 
Hz, 3H) , 1. 2 5— 1. 5 4 (m. 8 H) , 1. 
6 0—1. 6 9 (m, 1 H) , 1. 77—1. 86 

(m.-lH). 2. 81 (dd. J = 15. 6and 
8. OHz. 1H), 3. 20 (dd, J = 15. 6a 
nd8. 8Hz, 1 H) , 4. 41 (s. 1 H) . 4. 
73 (quintet, J =8. 2Hz, 1H). 6. 
54 (dd, J=8. 4and2. 6Hz, 1 H) , 
6. 59 (d, J=8. 4Hz, 1 H) , 6. 67 

(d, J =2. 6H z, 1 H) 
MS m/z 2 2 0 (M% 6 7), 1 2 3 ( 1 0 
0) 

76*#*f : Cu H20 OztLX 
»SCffl:C,'7 6. 3 3%;H, 9. 15% 

mmm : c. 76. 1 o% ; h, 9. 11% 

[009 1] 

mmm 2 ) (id ( 2 ) 

(-) -2-^>/l/-7--hn-2, 

[0 0 9 2] 
[ft 2 1] 
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-n-C 6 H 13 



-n-CgH 13 



ch 3 coo— fc/^o 



-n-C 6 H 13 



CHgCOO 




(2-a) 




n-C 6 H 13 



(+) -2-^>';l/-2, 



6 0. 8 9 ( t. J =7 
. 5 5 (m, 8H) , 1. 
, 1 . 7 8—1. 88 
, 3H) . 2. 8 5 (d 
OH z, 1 H) . 3. 2 5 
9Hz, 1 H) . 4. 
OH z, 1H) , 6. 




tt*»«*7A (^-fe;l/tt. CHIRALCEL O 20 
D, 1X2 5 cm. ^\4 1 '9*>/2-ya/^y— ;l/=9/ 
1) fcffli/vr, iO«»*nThy?7-f-k:iO 

(+) -2-^^71/- 2, 3-^HD^/77> 

[00 9 4] (2-b) (+) - 5~7-feh^>-2 
-"\*$/7l/-2. 3-S>fc KD^>y77^M 
±E (2-a) tllf: (+) -2-^\^S/;l/-2, 3- 

;l/4 0 5mg (1. 8 

KO. 9ml fclfU^X). 7ml (9 30 

Om 1 left*. BStlBll*x-f;I/3 0in 1 T*3[hI«J 

fi**'5A>avh^77-f- (K i e s e 1 g e 1 6 
0, ^y/Sfffixf;V=2 0/l) fcffl^TlMHL 
T. (+) -5-7-bh^-2-A^>;V-2, 3- 
Kp^> > /77>'4 5 6mgf/c 0 081*9 5%) 

[0095] m&i&mnn 

Rff:0. 4 Wy/Sixf;l/=5/l) 40 
[a] d 20 + 4 4. 4* (c=l. 27. C H C 1 3) 

IR (KBr) 2 9 8 0. 2 9 0 0. 1 7 7 0. 1 5 [a] 

0 0, 1 2 2 Ocm 1 

l H NMR (CDC la) 

Hz. 3H) . 1 . 23-1 

6 0—1. 70 (m. 1 H) 
(m. 1H) , 2. 2 6 (s 

d. J = 15. 6and8. 
(d d. J = 1 5. 6 a n d 8 

78 (quintet. J =8. 0 H z 1 H) , 6 so 



6 9 (d. J =8. 5H z. 1 H) , 
J = 8. Sand 2. 4 H z, 1H) 
J =2. 4H z. 1 H) 
MS m/z 2 6 2 (M\ 1 3) . 
0) . 1 2 3 (7 3) 
7E*»W : Cie H22 OikLT 
tmtffi: C. 7 3. 2 5% ; H. 8. 

mmm: c 72. 99% ; h. s. 

[0 096] (2-c) (-) 



6. 7 6 (d d. 
. 6. 86 (d. 

2 2 0 (1 0 



4 5% 
3 7% 
5-T-fe h^i^-2 



7--hn-2, 3-^t: 



—s\3ris)\/- 

±12 (2-b) T*mtc (+) -5-T-tr b^^-2-^v 
4^>;l/-2. 3-v ? tKD^/77y4 2 0mg 
( 1 . 6 ^ 0 *;W ©JfcKIM 5 m 1 SSSffitt 
0. 2ml 1 «Oftl7j<»«2 m 1 iSffi*, - 5 

OT:T* (+) -5-7-feh^>- 2-^^-2. 3 

^tg7l<5 Om 1 ^tApx., E*B*J«««x— r/l/ 10ml 
T3[5IttWLfCo 8aaft«B7k 10ml T-gfcitLfc^ ftt 

ii**9A^avh^7-f — (K i e s e 1 g e 1 6 
0. ^*-9-V/Bf»x?-;l/=8/ 1—4/1) *ffll/^T 
fitSLT, (-) -5-7-bb^>-2-^>;V-7 
hD-2, Fo^/77>3 8 Omg 

(IR*7 7%) «#fc 0 
[0 0 9 7] jtfe»tt«Z« 

Rf«:0. 2 5 (^•9*V/»ffi^;l/=5/l) 



,20 



-13. 6° (c = l. 1. CHC Is) 



IR (KBr) 2 9 5 0. 1 7 7 0 (CO) , 153 
8. 1470, 1370. 120 Ocm" 1 
>H NMR (CDC 1 3) 6 0. 89 (t, J=7 
Hz, 3H) . 1. 2 5— 1. 5 7 (m, 8 H) , 1. 
69-1. 79 (m, 1H), 1. 89—1. 99 
(m, 1H) , 2. 30 (s. 3H) . 2. 95 (dd 
t. J = 16. 2, 7. 5, andl. OHz, 1 
H), 3. 38 (ddt, J = 1 6. 2, 9. 0. an 
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dO. 9Hz. 1H) , 5. 07 (ddt, J=9. 
0, 7. 5, a n d 6. 9H z. 1 H) , 7. 17 (d 
t, J=2. 4andl. 2Hz, 1 H) , 7. 64 
(dt, J =2. 4 a n d 0. 8Hz, 1 H) 
MS m/z 307 (M*. 5), 265 (61), 

4 3 ( 1 0 0) 

73R##f : C is H21 N Os t LT 

W-Wffi:c. 6 2. 5 3%;h, 6. 89%;N. 4. 

5 6% 

naiffinc, 6 2. 4 9%;H, 7. 04%;N, 4. 
4 1 % 

[00 9 8] (2-d) H -2-^>;l/-7- 

— hP-2. 3-ytHn^y^/77>-5-t-;l/© 

±15 (2-c) Tifc (-) -5-7 T -feb*v'-2-'\ 

4 3 m g ( 1 . 1 ^ V ^6;W (OT-fe h >r§7& 10ml 
til. OTT2M*»ft^hU!>A7lc»«3ml«}BlT 
U 0. 5^H»#Lfc 0 Etf3K*lMtBM5 0mlfc 
S«*««*W»x^;l/ 20ml?3 [eHftttl U 

nfc8»**^A*n-rh^:7-<-- (K i e s e 1 g 
e 1 60, ^*9->/W^x^;l/=3/l) *ffi^T» 
SLT. (-) -2-^>;V-7--ha-2, 3- 
5/l:Fn^;77>-5-t-;V2 1 5mg 0&^7 
4%. 1 0 0%e e) *t#fc G 

C0099] stattttA 



n& 5 6°c 

[a] d 20 - 4 4. r (c=0. 63, CHCI3) 
IR(KBr) 3 1 00 — 3 6 00, 2 9 4 0, 1 5 

1 5, 1 4 6 3, 1 3 3 0, 1 2 6 0, 8 5 0, 7 7 5 
cm -1 

*H NMR (CDC 1 3) S 0. 89 (t. J=7 
Hz, 3H) . 1. 2 5- 1. 5 6 (m. 8 H) , 1. 
6 7-1. 7 7 (m, 1 H) . 1. 86—1. 97 
(m, 1 H) , 2. 9 1 (ddt, J = 1 6. 1, 7. 
4, andl. 0Hz. 1 H) . 3. 33 (ddt, J 
= 16. 1, 8. 9, andO, 9Hz, 1 H) , 4. 
8 9 (s, 1 H) , 5. 0 1 (ddt, J =8. 9, 
7. 4. and6. 7Hz, 1 H) , 6. 99 (dt, 
J=2. 6andl. 2Hz, 1 H) , 7. 34 (d 
t, J = 2. 6and0. 8Hz, 1 H) 
MS m/z 2 6 5 (M\ 4 1), 5 5 (10 
0) , 4 1 (7 6) 
Ttmftffi : C M H19 N 04 £ IT 
W-»ffi:c f 63. 3 8%;H. 7. 22%;N, 5. 

2 8% 

nmm-C 63. 3 3%;H, 7. 17%;N. 5. 
2 2% 
[0 10 0] 

mmm3) hrs (in <o\t^<o^WL (2) 

(S) - 2 -^>/^nvy- 6 -X—lMD^llt 
[0 10 1] 



Hfc2 2] 




n-C 6 H 13 



CH3O 



n CgH 13 



[0 102] (3-a) 2- (2, S-^h+S'? 
x n;l/) -1,3 -v 7 ^ 7 

2, 5-^h^yX7;l/ftF5g, ^P/^^ 
;l/3. 3ml. 3j^y U>8>U^f-;l/^U;i/ (P 

PS E) -is*7UU**^mWL4 5m I fcSi&IM 5J$ 



0 0 m 1 tcj$^ BKSWt*x-f;V 4 0 0 m 1 

^DP^V (4/2/1) S*i««^6Stt»S* 
T. 2- (2, 5-^h*^7x-;M -1. 3-S> 
^7^6. Og (IR^7 8%) *mtCo 
[0 10 3] ft&tttta 
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1 30t 

I R (KB r) 2 9 6 0, 2 9 3 0. 2 8 5 0, 16 

0 8, 1 5 0 0, 1 4 5 0, 1 4 2 0, 1 3 1 8, 1 2 
7 2, 1 2 3 3, 1 2 0 0, 1 0 4 0, 8 0 8, 7 4 

3 . 6 8 4 cm- 1 

'H NMR (CDCI3) S 1. 80-2. 40 
(m, 2H) . 2. 7 7-3. 3 0 (m, 4 H) , 3. 

80 (s, 3H) , 3. 8 7 (s, 3 H) , 5. 7 2 
(s, 1 H) , 6. 8 4 (s. 2 H) , 7. 2 2 (s, 

1 H) 

MS m/z 2 5 6 (M* f 1 0 0). 1 8 2 (7 

4) , 1 4 9 (9 3), 1 2 1 (4 8) 

fcMftffi : C12 Hie O2 S2 tLt 

ff-gffirC, 56. 22%; H, 6. 29%; S, 2 

5.01% 

HiIHB:C, 5 6. 06%; H, 6. 20%;S. 2 

4. 9 8% 

[0104] (3-b) (R) -2- (2, 5-S>* 
1, 3-^7>O^Sc 

±12 (3 -a) Tl#/c2- (2, 5 h^v^xx 
;W-1, 3-i/?-TZ/ 1 . 5 4g (6 ^ «J*;W COT 
HF12mlS»k:, -7 81Cei. 5M7f/l/'Jf«) 
A-'vMJ^iSiBN. 5 m 1 ^rAnx. 1 0#HS#Lfc o 
£tUC (R) - 1 , 2-3-#=*ri/*ZZl/ \. 1ml 

(7. 2Sy*;W **n*. 6fl¥ra^e*T0 , C£T#«fi 

#^74 — (Kieselgel60, .^N+lfV/WK 
x^;U=5/l) */B^T»BLT. (R) -2- 

(2, 5-: V* h*S/7x— ;W -2- (2-t: Fn* 
v^^/W - 1 , 3-^f7Vl. 7g 0K^7 1 
%, 9 1 %e e) £rf#fc 0 

[0 10 5] ftR&ifrRftlK 

Rfl:0. 2 (^t>/ffiBxf-;l/=5/l) 
[a] d 20 +29. 0° (C=l. 0, CHC1 3) 
IR (neat) 3 5 0 0, 2 9 4 0, 1 4 9 0, 1 
280, 1225, 1050, 81 Ocnr 1 
! H NMR (CDC 1 3) 6 0. 8 5 (t, J = 
7. 0Hz, 3H). 1. 18-1. 48 (m, 10 
H) , 1 . 9 0 — 2. 0 6 (m, 2 H) , 2. 48 
(d, J=2. 2Hz, 1 H) . 2. 57 (dd, J = 
14. 9and8. 4Hz. 1 H) , 2. 64 (dd. 
J = 1 4. 9and2. 2Hz, 1H), 2. 79 (d 
dd, J = 14. 3, 8. 3, and4. 3Hz, 1 
H) , 2. 8 4 — 2. 9 3 (m. 3H), 3. 6 3 — 
3. 70 (m, 1 H) , 3. 80 (s, 3 H) , 3. 8 
1 (s, 3H) , 6. 81 (dd, J=8. 8and 
3. 0Hz, 1H). 6. 88 (d, J=8, 8Hz, 
1 H) . 7. 5 5 (d, J =3. OH z, 1 H) 



MS m/z 38 4 (M*. 2 4), 2 5 5 (2 
8) , 1 6 3 (6 1 ) . 1 1 3 (.1 0 0) . 5 5 (3 
7) , 4 3 (5 3) 

7C*##f : C20 H32 03 S2 1 IT 

fh»ffi:C. 6 2. 4 6%;H, 8. 39%; S, 1 
6.67% 

HaOfi|:C, 6 2. 5 2%;H, 8. 26%; S, 1 
6.5 6% 

[0 106] (3-c) (R)-l-(2, 5-v?;* 

h+^7x-;i/) -3-y^y-/b<D^r/£ 

±be (3-b) r*mrc (r) -2- (2, 5-^7^ 

z/yjL-;l) -2- (2-tHa*^*^;W - l , 
3-i?*T>2. Og (5. 2^U- : e;l/) c7)T-trh>2 
Om 1 mmc, ^^——VrA/ (W- 4) x#y— ;l/fflS 
W6 Om I ^ 2-yp/V-;l/2m 1 ^io^ 3 0^ 

SSL, iW«^7i.^n7.h^77>{- (K i 
e s e 1 ge 1 60. ^IJ-V/Wttx^l^ 5 / 1 ) 
*/Bl^T*ll«LT* (R) -1- (2, 
7x-;I/)-3-/t/-;H. lg OR* 7 4 96. 8 
4 % e e ) ttWTco 

[0107] m&mmam 

RfffliO. 25 (^-9-V/Bf»x^;l/=5/l) 
[a] d 20 - 1 9. 6 # (C= 1 . 1 . CHC 1 3) 
IR (neat) 3 50 0, 2 9 5 0, 1 5 00, 1 

2 2 5, 1 0 50cm- 1 >H NMR (CDCh) S 
0. 87 (t, J=7Hz, 3H) , 1. 22—1. 

3 5 (m, 7 H) , 1 . 3 8—1. 5 0 (m, 3H) , 
1. 6 4 — 1. 7 7 (m, 2H) . 2. 05 (d. J = 
4. OHz. 1 H) , 2. 67 (ddd, J = 13. 

6, 7. 9, and5. 6Hz, 1), 2. 76 (d 
t, J = 13. 6and8. 1Hz, 1 H) , 3. 46 
— 3. 5 6 (m. 1 H) , 3. 7 6 (s. 3 H) , 3. 
79 (s. 3H) , 6. 70 (dd, J =8. 8and 
3. OHz, 1 H) , 6. 74 (d. J=3. OHz, 
1 H) , 6. 7 8 (d, J =8. 8H z, 1 H) 
MS m/z 2 8 0 (M\ 7 1), 15 2 (10 
0) , 12 1 (4 8) 

I»»S6MS (MO :Ci7H28 0 3 £LT 

mnm : 2 8 0. 2037 

H9M : 2 8 0 . 2 0 5 0 
[0108] (3-d) (R)-l-(2, 5—>V 
h+^7x-;W -3- (p-h^l/x^x;!/^-;!/^ 

±12 (3-c) T-mtc (R) - 1 - (2, 5-v^h* 
^>7xz;l/) ;b 1 . 04 g (3. 7 ^ U 

l. lg (5. 6^U^e;I/) i: / >i^4- (N, N-^ 
^^bT 7 ^/) tfUi^V (DMA P) fcftj*. ligt- 
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KEESIBU ff £nfeS»£*^A^nvh^:7 
^r-(Kieselgel60, ^*-9->/fiFgpi^;l/ 
= 5/1) fcffl^TttBLT, (R)-l-(2. 5- 
Wh^>7x-;W -3- (p- h;l/x>x;l/*— /I, 
y + >l. 2g (IR*76%) *»fc 0 

[0109] m&flbvmm 

Rffg:0. 4 (^*^>/g^:i:^;l/==5/l) 
[a] d 20 +11. 4' (C=l. 3, CHC 1 3) 10 
IR (neat) 2 9 5 0, 1 500, 1 3 6 0, 1 
227, 118 0, 105 0, 90 Ocnr 1 
l H NMR (CDC 1 3) S 0. 86 (t, J = 

7. 2Hz, 3H), 1. 13—1. 29 (m, 8 
H) t 1. 62 (quartet, J =6. 1Hz, 2 

H) , 1. 79-1. 90 (m, 2 H) , 2. 43 
(s, 3H), 2. 44-2. 6 1 (m. 2 H) , 3. 

7 4 (s, 3H) , 3. 7 5 (s, 3 H) . 4. 6 0 
(quintet, J = 5. 9Hz, 1 H) , 6. 61 
(d. J = 2. 9Hz, 1H) , 6. 69 (dd, J= 20 

8. 8and2. 9Hz. l.H) , 6. 74 (d. J = 
8. 8Hz, 1 H) , 7. 31 (d, J=8. OHz, 
2H) . 2. 78 (d, J=8. OHz, 2 H) 

MS m/z 4 3 4 (M + , 1 9), 2 6 2 (5 
7) . 1 5 1 (1 0 0). 1 2 1 (3 9), 9 1 (3 

I) , 5 7 (4 5), 4 1 (4 5) 
nMftffi : C24 H34 Os S £ IT 

W-»ffi:C, 66. 33%; H, 7. 8 9%; S, 7. 
3 8% 

ftMtlC, 66. 15%;H, 7. 74%; S, 7. 30 
3 7% 

[0 110] (3-e) (S) -2-^^P7 
>- 6 -*-;MD&f£ 

±IB (3-d) Tli/c (R) - 1 - (2, 5-^h + 
^>^x— ;b) -3- (p- h;l/x.>x;l/^n;i/^^-» 

y+>i. 03 g (2. 4^u- : e;i/) (omt^^u^i 

5 m 1 rSf&tc, -2 OtT->7f;!/X;l/ "7^ K 1 , 4 m 

1 (i95^;W i:«{fc7;l/5x*Ai. 3g (10 
SD*;iO ^*p*_, ot:s-esiaLa^6. 3B#fiajf# 

MEEtilSL/co x— r;l/2 Omltl MSK5 40 
Om I £rftPPt, -fc^ hijBflLfc». K*S£j««&*x— 
2 0 m 1 r 3 ©am U *feM»»+ h U 

^ovh^77^- (Kieselgel60, 'N+tJ" 
y/RKxf;l/=5/l) Sffl^THBLT, (S) - 

2 -^^/b^n^:/- 6 ;U0. 3 9g 0&^7 
0%. 7 8%e e) ^rtf/cio Hlc ('N+l^/x— r;l/ 

= 1 00/1) ^6f||S»S*T»«Lfco (0. 14 
g, K^2 6%, 9 4 %e e) 

[0 111] &fe*HbcS so 



28 

51t 

[a] d 20 -83. 2* (C = 0. 57. CHC1 3) 
IR(KBr) 3 4 00, 2 9 50, 1 5 00. 1 3 
8 0, 12 0 0, 8 1 Ocm-» 

'H NMR (CDC 1 3) S 0. 89 (t, J = 
6. 8Hz, 3H), 1. 25-1. 77 (m, 11 
H) . l. 9 6 (d d d d, J = 1 3. 5, 6. 2, 
3. 2and2. 2Hz, 1 H) . 2. 68 (ddd. 
J = 16. 6, 5. 6and3. 3Hz, 1 H) , 2. 
80 (ddd, J = 1 6. 6, 11. 2and6. 2H 
z, 1 H) , 3. 8 7-3. 9 3 (m. 1 H) , 4. 3 
1 (s, 1 H) , 6. 52 (d. J=3. OHz. 1 
H) . 6. 57 (dd, J=8. 6and3. OHz, 
1 H) , 6. 67 (d. J = 8. 6Hz, 1 H) 
M S m/z 2 3 4 (M% 4 9), 1 2 3 (1 0 
0) . 4 1 (18) 
7C*##f : Cis H22 OztLT 
trS#:C, 7 6. 8 8%;H, 9. 4 6% 
^9Jffl:C. 7 6. 5 9%;H, 9. 5 0% 
[0 1 1 2] 

ammrn 4 ) -ass ( 1 ) vtt&mvy&tit a 1 ) 

(+) -2-^^>;l/-5- (4-t?fW^>7x 

> (No. ( I - 1 ) (Dit&m <D&j£ 
4-*^f;l/t^If86 3mg (0. 

#/l/^>V^ K (DCC) 6 2mg (0. 3 

*iD*. s»t?i o»m«»bft 0 nai«iT»6tife 

(+) — 2— 'N^S'/l/— 2, 3— v^t: Ko^>777> 
-5-^;b5 5mg (0. 2 5 5U€;W tDMAP 

1 Smg^ip*. HteSSfiT— «a#Uft 0 ££»«K 
ffiJMBLfcS. x— r;l/3 Om 1 *An*.T-tr^>f hjffifi 

Vhy77Y-(Kiese!gel60, ^"9"V/ 
i»x^=8 0/l) *»V>T»BLT, (+) -2 
-^vvb- 5 - (4-t^W*^>7x-;l/) 
#xjl/**2/-2 f 3^t:KP^777>7 8mg 

0Rsp6 9%. 9 0%ee)*Sft o »L'N*D'^6 
BtefiS'tfT, »SI1tl4 5mg (IR$4 0%, 9 1%e 
e) *»fc 0 

[0 113] 

tBK&Sft 53t (C r-»N*) . 5 9t (N- I) 



[a] 



,20 



+ 3 0.5° (c =0. 5 7, CHC 1 3) 



I R (KB r) 2 9 4 0, 2 8 6 0, 1 7 3 0, 1 6 
1 0, 1 4 90, 1 2 6 0, 1 1 7 0, 1 1 3 0cm- 1 
*H NMR (CDC 1 3) S 0. 89 (t, J = 
6. 2Hz, 3H) . 0. 90 (t. J=5. 8Hz, 
3H) , 1. 2 5— 1. 5 4 (m. 1 8 H) , 1. 63 
— 1 . 7 2 (m. 1 H) , 1 . 8 0—1. 8 9 (m. 1 
H), 1. 82 (quintet. J =6. 6Hz, 2 



(16) 



29 

H) . 2. 88 (dd, J = 15. 6and8. OH 
z. 1 H) . 3. 28 (dd, J = 1 5. 6and8. 
9Hz, 1 H) , 4. 03 (t, J=6. 6Hz, 2 

H) , f 4. 81 (quintet, J =8. OHz. 
1 H) . 6. 74 (d, J=8. 5Hz, 1 H) . 6. 
88 (dd, J=8. 5and2. 5Hz, 1 H) , 

6. 95 (d, J=9Hz. 2H) , 6. 98 (dd, 
J=2. 4andl. 5Hz, 1 H) . 8. 11 (d, 
J=9. OHz, 2H) 

MS m/z 4 5 2 (M + , 4) , 2 3 3 (1 0 10 

0) , 12 1 (5 6) 

Ttmftffi : C29 H40 OitLT 

iWffi:C, 7 6. 9 5%;H. 8. 9 1% 

HSiJffllC. 7 6. 7 4%;H. 8. 9 6% 

[0114] mmrns) -use: ( i ) (Dtt^co^ 

fi!c (2) 

(+) -2-^iy;V-5~ [4- (4-;*^/b** 
^>7xx;W yjL~;W 2. 3 

tKn^/77> (No. (1-2) <D{fc^) <D1^£ 
HSS^J4 i:|WHitcbT. (+) -2-^->;l/-2, 3 20 
-*JM Fu^>V7^>- 5-*— ;b5 0mgt4- 

(4-t^f-M*^7x-W 3cS#&7 5mgfr 
(+) -2-^i/;b-5- [4- (4-*^;b 
*4^>:7x-;l/) 7x~;l/] ^;l/^;l/^S/-2, 3 
Fn^/77>5 4mg (lK^4 4%, 8 8% 
e e) £rt#/c 0 MM (^**9->/x*y— ;l/== 1 0/ 

I) fr£B$g|!2f-£T> a«»2 7mg 0K3*2 2%, 
9 0 % e e ) £rt#/c 0 

co 1 1 5] m&m* 

&$mum 1 15t (Cr->SC) , 140t(S 30 
C'-SA) , 1 8 3°C (S A-N') , 185 < C(N* 
-I) 

[a] d 20 +30. 7° (c=0. 3. CHCI3) 
I R (KB r) 2 94 0, 2 86 0, 17 3 0, 1 6 

0 5, 1 4 9 0, 1 2 80, 1 1 90, 8 2 5cm 1 

l H NMR (CDC 1 3) S 0. 89 (t. J=7 
Hz, 3H), 0. 90 (t, J=7Hz. 3H), 
1. 24-1. 55 (m, 18 H). 1. 64 — 1. 7 
3 (m, 1H) , 1. 8 0—1. 90 (m, 1 H) . 

1. 81 (quintet, J=6. 6Hz, 2H). 40 

2. 89 (dd. J = 15. 7and8. OHz, 1 
H), 3. 29 (dd, J = 15. 7and8. 9H 
z, 1 H) , 4. 0 1 (t, J =6. 6H z, 2 
H), , 4. 82 (quintet, J=8. OHz, 

1 H) , 6. 7 6 (d, J =8. 5H z. 1 H) , 6. 
91 (dd. J=8. 5and2. 5Hz, 1 H) , 

7. 00 (d, J=8. 8Hz, 2H) , 7. 00 — 

7. 02 (m. 1 H) . 7. 59 (d, J=8. 8H 
z, 2H), 7. 68 (d. J=8. 6Hz, 2 H) , 

8. 2 1 (d. J =8. 6Hz, 2H) 50 
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MS m/z 52 8 (M*. 8). 309 (1 0 
0) , 19 7(12) 

iSJ^^MS (MO :C 3 5H«04^LT 
Mlffi : 5 2 8. 3 2 3 7 

nmm :52s. 3266 

[0 116] 

(HSS0O6) "«xt (I) <D<t&VlQ<D<£f$, (3) 
(+) - 2 7 - - h o - 5 - [4- (4- 

-2. 3-^t:Ha^/77> (No. (1-3) <D\t 

4- (4-^^f-;l/^^7x-;W $Ue3 0 8m 

g (o. 9 WWfi/y i om l rgf£ 

tc, DC C 2 1 4mg (1 . 0^U^e;W #*jdx> MiS 

-co. 5^wJ»J¥Lfc^ ^siggy 2 -?»&nrc (-) - 

2-^^;l/-7--hD-2, 3-^KD^/7 
7>-5-t-/l/2 5 0mg (0. 9 45'J€;W £ D 
MAP60mgS»^ jEfeSiB-e— ««»Lfco 
?ft*il*ffi«IBLfc«* x— r;l/3 Om 1 #*D*T-fe^-r 

^P7h^77f- (K i e s e 1 g e 1 6,0, 'n** 
V/Rlxf;l/=i0/l-3/l) *ffli/>-t»«U 
T, (+) -2-^>;l/-7--hP-5- [4- 

(4-t^W^>7x-;W 7x-/H #/l/#:=.;l/ 
^-+^>-2, 3-^tKa^/77>3 8 0mg OR 
$7 0%) £rt#fCo 

[0 117] ft&frKA 
tBSS^igS 11 It (Cr-»SC f ) , 112°C(SC 
•-S A) . 1 8 Ot (SA— I) 

la] v 20 4-2. 4° (c = 0. 5 1. CHCls) 

IR(KBr) 2 900. 1 7 30 (CO). 160 

0. 1 5 2 2, 1 2 5 0. 1 1 8 0. 8 2 0, 7 6 0cm 
-l 

'H NMR (CDCls) 6 0. 90 (t. J = 
6. 9Hz, 3H) , 0. 91 (t, J=7Hz. 3 
H) , 1. 2 5—1. 5 7 (m. 1 8 H) . 1. 6 5 — 

1. 8 0 (m. 1 H) . 1. 8 2 (quintet, J 
= 6. 7Hz, 2H) , 1. 90 — 2. 0 2 (m. 1 
H) . 2. 99 (dd, J = 16. 2and7. 4H 
z, 1 H) , 3. 42 (dd, J = 16. 2 a n d 8. 
9Hz, 1 H) . 4. 02 (t, J=6. 6Hz, 2 
H) , 5. 11 (d d t . J =8. 7. 7. 4, and 

6. 8Hz. 1 H) . 7. 01 (d. J=8. 8Hz. 
2H) . 7. 3 3 (d t. J = 2. 4 a n d 1. 1 H 
z, 1H). 7. 60 (d. J=8. 8Hz. 2H). 

7. 7 0 (d. J =8. 6 H z, 2 H) . 7. 7 9 
(d, J=2. 4Hz. 1 H) , 8. 20 (d, J = 

8. 6Hz. 2H) 

MS m/z 5 7 3 (M*. 1). 309 (100) 
Ttmftffi : C35 H« NOe^LT 
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(17) 



5 6 3 3 7 
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ttSffi:C, 7 3. 2 7%;H, 7. 55%;N, 2. 

4 4% 

IHHffi:C f 7 3. 13%;H. 7. 5 1 % ; N, 2. 
2 9% 

[0 118] 0SJBW7) -IteK ( I ) Oftl^O^ 
* (4) 

(S) -2-s\*isjl-6- (4-*??-;\s**Z/y* 
ft;\,tf—;V*3rzs?u^>> (No. (1-4) £>{t 
O^/S 

4-t^;W+^IM5 0mg (0. 2^U*r 10 
)V> <Di?2nu*$z/f£mc^ DCC4 9mg (0. 2 

tf&tifc (s) -2-^>;^D7>-6-*-;H 

7mg (0. 2 3'J*;M ^'MODMA P^EriDX-TIiE 

5 0mi *bnx.T*>^^ bm^Ltco mmzmmmm 

U »6nft»»**7A?nvhjf57-<» (K i e 
s e 1 g e I 6 0. ^*»V/BH»x^l/= 5/ 1 ) * 
ffl^TJMHLT, (S) -2-"\4^>;l/-6- (4-* 
^;W^>7i-;W */i/fc;I/*+5/>nv>6 6 20 
mg OR* 7 0%) Mtc (^^>/x-^;b 

= 10/1) ^6W»B*-&T. »52mg OR* 
56%, 98%ee) *t#ft 0 

CO 1 1 9] ft&ttKA 
ffilte^iSfi 72t (C r-»N*) . 79t (1ST- I) 

[a] d 20 -5 4. 6' (C = 0. 52, CHCI 3) 
IR(KBr) 2 94 0, 1 7 3 0 (CO) , 160 
2, 1 4 9 5, 1 2 80, 1 2 6 0, 1 1 7 5cm 1 
'H NMR (CDC 1 3) 8 0. 8 9 (t, J=7 
Hz, 3H), 0. 90 (t, J=7Hz, 3H), 30 

1 . 2 5—1. 79 (m, 2 1 H) , 1 . 82 (qui 
ntet, J=6. 6Hz. 2 H) , 1. 95 — 2. 0 

2 (m, 1 H) , 2. 7 5 (d d d, J = 1 6. 6. 

5. 3, and3. 2Hz, 1 H) , 2. 86 (d d 
d, J = 1 6. 6, 11. 1 , a n d 6. 1 H z, 1 
H) , 3. 98 (dddd, J=9. 7, 7. 4, 5. 
4, and2. 1Hz, 1H), 4. 03 (t. J = 

6. 5Hz, 2H) , 6. 81 (dd, J=7. Oan 
d2. 3Hz, 1 H) , 6. 86-6. 91 (m. 2 

H) , 6. 95 (d, J=9Hz, 2 H) , 8. 1 1 40 
(d, J=9Hz, 2H) 
M S m/z 466 (M + , 5), 233 (10 
0) , 12 1 (5 5) 
txMWJt : Cao H42 O4 £ Lt 

mnm:c. 77. 22%;h, 9. 07% 

H$Jffi:C, 76. 99%; H, 8. 95% 

[0120] mmm8) — «s ( i ) (Dittos 

j£ (5) 

(S) -2-s\*zsjV-6- [4- (4-:*^/W-* 
'>7i-;W 7x-;H ij;l/|-;l/t^i/^D7> (n so 



o. (1-5) (Dit^W <D&f£ 

nmm7 tmmcLT. (s) -2-^>;^py> 

-6-*-;b4 5mg (0. 19 5Ut;W £ 4 - ( 4 

(S) -2-^->;l/-6- [4- (4-*^^;l/^-^ 
->:7x— ;U) 7x-;l/] ^;i/^-;l/t+^>^PV>7 4 

m g (ir*7 1%) zmtco m\c s— 

;l/=4/l) A^6Steft*-&T, »5 6mg OR* 
54%, 96%ee) *t§fc 0 
[0 12 1] fttaftttA 

1 1 6°C (C r-S C*K 1 59t (S 
C'-SA) , 17 81C (SA-N*), 198°C(I- 
N-) 

[a] d 20 - 5 2. 0' (C = 0. 68, CHCI 3) 
I R (KB r) 2 9 4 0, 1 7 3 0 (CO). 160 

2, 1 5 00, 1 2 80, 1 1 9 8, 1 080, 830 
cm -1 

! H NMR (CDC 1 3) 8 0. 90 (t. J=7 
Hz, 3H) , 0. 91 (t, J=6. 9Hz, 3 
H) , 1 . 2 5—1. 7 9 (m, 2 1 H) , 1 . 82 
(quintet, J=6. 7Hz, 2 H) , 1. 96 
-2. 04 (m, 1H), 2. 76 (ddd. J = l 

6. 7. 5. 5. and3. 3Hz, 1 H) , 2. 87 
(ddd, J = 16. 7, 11. 1, and6. OH 

z, 1 H) , 3. 9 9 (d d d d. J =9. 6, 7. 

3, 5. 4, and 2. 1Hz. 1H), 4. 02 
(t, J=6. 6Hz, 2H) , 6. 33 (dd, J = 

7. 0and2. 2Hz, 1 H) , 6. 90 — 6. 94 
(m, 2H) , 7. 00 (d. J=8. 8Hz, 2 

H), 7. 59 (d, J=8. 8Hz, 2H), 7. 6 
7 (d, J = 8. 7Hz. 2H) . 8. 21 (d, J = 

8. 7Hz, 2H) 

MS m/z 5 4 2 (M + , 6), 3 0 9 (1 00) 
TtMfttir : C 3 6 H46 Oa £ IT 
W-RffiiC. 79. 67%; H, 8. 54% 
H$Mfi:C, 79. 52%; H, 8. 42% 
[0 12 2] 

mmm 9 ) -ns^ c 1 ) <oit^m<D^j& c 6 > 

(S) -6- (h'7>X-4-^\7 p ^;l/>'^n^^ 
;U) fijltf—JlsJ-^-ls- 2 -^^l/^nvy (No. 
(1-6) (Dit&m <D<£f£ 

nm&i7 tmmicLT. (s) -2-^>;^P7> 

-6-^-;M0mg (0. n^'J^W £h^>7> 
-4 -^y^ 1 ;l/S/^n^-9->^;l/^>'^3 9mg^ 

(S) -6- (h^>X-4-^y^;l/->^n^ 
I'M A;l/^-;^4 1 >'-2-^^MnY>5 5m 
g OR* 73%, 95%ee) 
[0 12 3] »fe*H«S 
ffilE&i&ft 5 1 °C (C r->N*) , 4 5t (S A- 
N') . 74t (N'- I) 



(18) 
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[a] d 20 - 5 6. 4' (C= 1. 0 

I R (K B r) 2 9 3 0, 1 7 4 0 
0. 1 2 2 0 cm- 1 
'H NMR (CDC I 3 ) SO. 
Hz. 3H) , 0. 8 9 ( t, J =7 
0. 9 3—1. 0 2 (m, 2H) , 1 

(m. 2 6H) . 1 . 85 (d, J = 
H) , 1. 9 6 (dddd, J = 1 3 
3. 2 a n d 2. 4Hz, 1 H) , 2 
13. 9Hz, 2H) , 2. 4 3 ( t 
and 3. 3 H z. 1H) , 2. 71 
6. 7. 5. 5 a n d 3. 2 Hz, 1 

(ddd, J = 1 6. 7, 11. 2a 
1H) , 3. 9 5 (dddd. J -9 
5. 3 a n d 2. 1 Hz, 1H), 6 

(m, 3H) 
MS m/z 4 4 3 (M + + 1 
0) 

jxMfttft : C29 H46 Oa t LT' 
W-Sffl : C, 7 8. 6 8% ; H, 
MMM : C, 7 8. 4 2% ; H, 

[0124] mmmi o) sci 



34 



, CHC 1 3 ) 
(CO) ,14 9 

8 8 (t , J =7 
Hz, 3H) , 
. 16-1. 78 
13. 9Hz, 2 
. 5, 6. 0, 
. 1 0 (d, J = 
t . J = 1 2. 5 
(d d d, J = 1 
H) , 2. 8 2 
n d 6. 2H z, 
. 7, 7. 3. 
. 7 1—6. 7 8 



2) . 2 3 4 (1 0 



1 0 
1 0 



.4 7% 
.51% 

- 1) $H»L 



[0 12 5] 
[ft 2 3] 



^S H 17"^ > -<§^ ( >-n-C l0 H 2l 30X 

N 

n " C 9 H 19-^>-©-0-n-C 8 H 1 7 20* 



co 1 26] ccDm&m&vmm&r&mituT'DmQT* 

12. 5t(Cr-^SC), 55. 5t (SC-S 
A), 64. 5°C(SA-N), 70t (N-I) 
C(T>S CmkWLFm (H- 1) 9 5%&t/No. (1-1) 

<ofb^5%^e,*s s cmaam (M — 1 ) £:ii§y 

C0 127] 52t (SC'-SA) , 61. 5t: (S 
A-N') < 67t (N* — I ) 

CO 1 2 8] IbHIUcLT, ®#Wi£> g (H- 1 ) 9 0%R 
t/No. ( I — 1 ) ©ffroft 1 0 s c * suysjjSc 

ft (M-2) ^OTLfCo ^-cDfflito^iggttWTcOilD 



20 



40 



SO 



C012 9] 48. 5°C (S C'-S A) , 581C (S 
A-N') » 6 6t (N'- I) 

CO 13 0] H08KCLT, ®#m& (H-l) 90%S 
l/No. (I -2) <Dft£-ftl 0%fr6&3 S CffcHifSfig 

M (m-3) ttmmLfco ^©ffl^iag(i^T<Diso 

CO 131] 5 It (S C'-S A) „ 67. 5t (S 
A-N*) , 7 5*C (N*- I) 

co i 32] ^iclt, mmta (h-d 9 5«s 

%&tfNo. (1-3) <9{t^ft5%fr5>&5S C'j&Hli 
$ft (M-4) *H«Lfc. ^OfflfegPS^aWTcOji 

C0133] 54. 5*C (S C*-S A) , 68t (S 
A-N*) , 7 1. 5*C (N*- I) 

co i 34] mmcLx. ch-d 9o%r 

tfNo. (1-3) (Dit&Vni 0%fr£%:Z S C'i&gkMl£ 
ft (M-5) tHRMLfCo *0««f»fa*a:«TOffl») 

[0135] 48. 5t (SC'-SA) , 71. 5°C 

(S A-N*) , 7 41C (N*- I) 

CO 1 3 6] BWKLT, Wm& (H-l) 8 5%R 
mo. (1-4) 4){fc£-ftl 5%A->e^S S C'fSSfflfiK 
% (M-6) ^riSSLfeo ^©ti«^aaaiXT<Oii0 

CO 137] 4 8°C (SC'-SA) , 53. 5 *C ( S 
A-N*) , 6 6°C (N* — I ) 

co i 3 s] ra*teUT, mitmM, (h- d 7 5 %a 

0"No. (1-5) (Dit&yaZ 5%fre>&3 S C*?£JI$S/£ 
ft (M-7) *W»Lfc 0 ^-tDtBte^SftaJWTcOjlD 

CO 139] 54t; (SC'-SA) , 70t (SA- 
N*) , 7 9. 5 *C (N* — I ) 

CO 1 4 0] ISUlKLT, ®W&& (H - 1 ) 90%S 
t/No. (1-6) (Dit&Vai 0%3b>P)^:SSC'ffi^,ffifi)t 
ft (M-8) SriBiaLfco ^Otiig^gfiWTOiSD 

C0141] 45t (SC'-SA), 58t (SA- 
N*) ,6 5. 5t (N'-I) 

[0 14 2] IrH$IcLT, ftttjgA (H-l) 9 8%S 
tfNo. (I 1-1) cD{fc-&ft2%fre>&.5S C'^JIiSg/jE 

ft (m-9) ttmmLfc* ^commffi&mm-rom*) 

[0143] 49t (SC'-SA) , 56t (SA- 
N*) , 6 4. 5t (N'-I) 

[0144] (mrnmi o m&mmm?<Dttm 
mmmi o-vmztitcs cmeuam (m-d 

73t£f$f* (I) «$T'iD^L, CMI?2 /im<D2ft 



(19) 
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Mcmft&g. 1 0 Vp. P / fi m, 5 0 H z <D!SBi&^:m 
APLT. fOl^fW^BKLfttC?,, 25t 
T'3 6 0 /i#h^5iffi&SS#S812T*#fc 0 C©£#£D 

8. 8' T»*ofc 0 Sfcg&ttlKi+O. 
4 9nC/cm 2 T*&ofc 0 

CO 1 4 5] HOSIKLT, SC'ffiSififiEtl (M-2) 
~ (M-8) #fflV>T&||^fflig?£&*f1=©U * 

(M-2) :JS»206/J»» f-frYfkZZ. 2' , g 
5 8 nC/cm 2 
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